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LEYLAND 


ATLANTEAN 


This interesting chassis incorporates a 

well-engineered angle drive from the rear-mounted engine 

to the rear axle. The illustration shows the latter: the 

pinion shaft is straddle-mounted, with two Timken steep-angle 
bearings and a parallel-roller bearing; the differential cage 
and the rear hubs also have Timken tapered-roller bearings. 
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Mark 


TAPERED-ROLLER BEARINGS MADE IN ENGLAND BY 


BRITISH TIMKEN 


LIMITED 


DUSTON, NORTHAMPTON (HEAD OFFICE) AND DAVENTRY, NORTHANTS 


























Tested for two years in Arctic Circle iron mines 


THE NEW ‘TWIN-AIR’ 


At Kiruna, in the arctic circle area of 
Northern Sweden, where the world’s larg- 
est underground mine is being developed, 
Atlas Copco rotary screw compressors 
have been running under full operating 
conditions for two years. 

Simple design, easy maintenance 

The Atlas Copco *Twin-Air’ rotary screw 
compressor is technically simple with few 
moving parts. As there is no metallic contact 
between the compression components, need 
for overhauls are infrequent and little main- 
tenance is necessary. 

High efficiency 

The high efficiency of the rotary screw com- 
pression system means reduced operating 
costs. 

Lower installation costs 

The *Twin-Air’ rotary screw compressor 
occupies less floor space than most other 
machines of equal capacity. This means 
marked savings in installation costs. Smaller 


high speed electric motors also contribute to 
initial cost saving. 


Less sensitive to impure air 

Free of any metailic contact between com- 
pression components, the rotary screw ma- 
chine is less sensitive to impure air than any 
other design. 

Oil-free air or gas 

As no lubricant is necessary in the compres- 
sion chamber, the rotary screw compressor 
delivers completely oil-free air or gas. 
Smooth air flow 

The design of the Atlas Copco ‘Twin-Air’ 
rotary screw compressor gives a smooth air 
flow. No ‘surging’ or ‘pumping’ character- 
istics. 

Models up to 16,000 c.f.m. 

The standard range of “Twin-Air’ screw 
compressors includes models up to 16,000 
c.f.m. for pressures up to 115 p.s.i. Also 
available as vacuum pumps. 








An Atias Copco ‘Twin-Air’ rotary screw compressor (8,/00 cfm) 
recently installed at the Grangesberg mine, central Sweden 
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A pair of rotors with inlet and discherge ports indicated by the 
dotted lines. 


A COMPLETE RANGE OF 
COMPRESSED AIR EQUIPMENT 
Atlas Copco manufactures portable and 
stationary compressors, rock-drilling equip- 
ment, loaders. pneumatic tools and paint- 
spraying equipment. Sold and serviced by 
companies or agents in ninety countries 

throughout the world. 


SMAtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm | , Sweden, or Atlas Copco (Great Britain) Limited, Beresford Avenue, Wembley, Middlesex 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 





high tensile 


steel bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A) 
A @ Company TELEPHONE ROTHERHAM 2141 (10 lines) TELEGRAMS. YORKSHIRE, PARKGATE. YORKS 
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PUM PP GAN DO 
EXHAUSTER 
COUPLINGS FOR 


STLENT. FLEAI Steere 


THE SIMMS CR TYPE 
MAY BE THE ANSWER 


Backlash and chatter eliminated. 

4 ompernsates for maximum misalignment 
3. No timing variation through wear 
4. Absolutely silent in operation 


SIMMS MOTOR UNITS LIMITED, FINCHLEY, LONDON 
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Fully automatic 


+GF+ Copying 
Lathes 


Automatic programme: 
Loading and unloading 
Spindle actuation 
Multi-cut cycle 
Automatic diameter control 














Setting up and changeover remains quick and easy. 





The programme may be cut into at any time. 


No rejects. 





Two or more machines may be coupled together 
to form a fully automatic group. 





One man can attend to several machines or 
groups of machines. 


Every motion may be preselected individually, 
thus also permitting operation of the machine by 
hand. 





Total time a 4 YA . 
per workpiece , WU . 





y , 





Sole Agents in the U.K 


WW \O(C la Ty 


ASSOCIATES LIMITED 


4 QUEEN STREET, CURZON STREET 
LONDON, W.I. Telephone: ‘ r 83 

A d Office & Demonstrat 

VILFORD CRESCENT, 
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rat delitelal NOT] 
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come to 


broaching 


Vertical Internal 
Broaching Machine 
broaching Crown Wheels 
(bore 74°/9" diameter) 
fully automatic loading 


and unloading 


Capacity : 5/50 tons. 
Broach lengths : 42/68 inches. 
Can be supplied for 


1, 2,3 or 4 stations. 


The Lapointe Machine Tool Co Ltd 


British Made Otterspool Watford-by-Pass Watford Herts 
lelephone Watford 31711/2/3 4 Cables Lapointe Watford 
Also "The Lapointe Machine Tool ¢ ompany” Hudson Mass. USA 
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' BORG & BECK COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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UGTON SPA, WARWICKSHIRE. ENGLAND 


OR, ‘MICRONIC 

















THOMPSON TIE-ROD 


...the eccentric type 











DIAMOND 


cut 


DIAMOND 


iH C USC OUF OWN products 


In machining Diatipt tool 

shanks to the required accuracy and 
finish we use surface grinders 
extensively. The abrasive 

wheels on these precision grinders 
are trued with Diatru Single 

Point Tools mounted in Diadex 


Indexing Tool Holders 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD TELEPHONE 


TELEGRAMS: DIATI 


BASINGSTOKE - HAMPSHIRE - ENGLAND 








OUR ILLUSTRATED DATA SHEETS AND OUR TECHNICAL REPRESENTATIVES ARE AVAILABLE ON REQUEST 
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The logical advance inf WaCLU! 


OLD WAY 

To provide a shoulder 
for the tensioning 
spring on this filler 
cup entailed an extra 
long, threaded shaft, a 
nut, a hole drilled to 
take a cotter pin and 
an altogether tedious 
assembly. 











THE SALTER WAY 
The spring is quickly 
\ positioned on a shor- 
\\\ | ter, PLAIN SHAFT 
by a Grip Ring which is 
\ snapped into position 
EXTERNAL for secure, frictional 


RETAINER grip. No groove re- 
quired. 














save material—reduce assembly time 





When it’s a question of assembling components machining operations. A large standard range 
in any engineering field, Salter Retainers are the is at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, cotter welcome the opportunity to assist in developing 
pins, and eliminate expensive threading and special retainers to solve your problems. 





SMITHFIELD SHOW Dec. 8-12 


STAND No. 239 NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer 
catalogue — no designer is 
complete without it 


Circlips €é> Fasteners Retainers 
. Salter & Co. Ltd., West Bromwich. Spring Specialists since 1760 
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CHDALE 


FOR HIGH PRODUCTION 


The Standard Motor Co. Ltd., Coventry, 
is only one of scores of factories where 
ARCHDALE special drilling and milling 
machines, as well as automatic transfer lines, 
are contributing to reduced costs, improved 


If you are producing components on a large 
scale, involving drilling, milling, tapping, 
boring or spot-facing, or any combination 
ARCHDALE can 


certainly show you the way to lower costs. 


of these operations, 


Output and quality. 


We shall be pleased to submit complete schemes 
for your consideration. Get in touch with us. 


BIRMINGHAM, 16. 
Iron Co. Ltd. Group 


LTD. LEDSAM STREET, 
A Member of the Staveley Coal & 


JAMES ARCHDALE & CO., 


TELEPHONE: EDGbaston 2276 
SOLE AGENTS: ALFRED HERBERT LTD., COVENTRY, Telephone: 89221 
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MALLEABLE IRON CASTINGS OF ALL TYPES 


WHITEHEART - PEARLITIC - WELDABLE - BLACKHEART 


(Produced to British Standard Specifications) 





From our two foundries are available jobbing and repetition Malleable Castings up 
to 70 1b. in weight, for agricultural machinery, automobiles and tractors, builders’ 
ironmongery, electrical and general engineering, railway and similar applications. 
Our new, fully mechanised foundry incorporates all the latest developments of 
foundry practice. 

We specialise in sharp, accurately-sized castings combining strength and ductility. 
A unique feature is ready machinability, which we claim to give an advantage of 
10°. in fast cutting, so cutting costs. If required, we can supply work finish machined 
in our own shops. 

All castings are subject to Quality Control using chemical-physical and sand 
laboratories, with the result that over the last 5 years our rejects from customers are 


less than 2-7 castings per 1,000 delivered ! 


Special: Blackheart Castings which are still tough and ductile at sub-zero 


temperatures. 


@ We direct attention to our very high grade Pearlitic Malleable Castings, 





of exceptional strength and toughness. 
Weldable Malleable Castings are of considerable interest to designers in 
solving production difficulties, as they can be combined with other 


materials into composite fabrications. Full particulars on request. 





Castings for the following industries 
(1) Agricultural 
(2) & (3) Commercial vehicles 
(4) & (5) General engineering 
(6) Motor cycle 
(7) Automobile 


SELBORNE STREET, WALSALL - STAFFS - Tel: Walsall 3118-9 


Founded 1835 
and at LICHFIELD ROAD, BROWNHILLS, STAFFS. Tel: Brownhills 2318 
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*K THE VICE BUILT AS 
A MACHINE TOOL... 


Expensive machine tools deserve a machine vice of 
equal precision—a role befitting the precision built 
DOWN-GRIP vice. Laborious setting-up time is 
substantially reduced. The quick action jaw slides 
right up to the job—a slight turn of the screw then 
gives instant and positive downward grip! 


This vice has its own hardened and ground steel table, 
— to the base, providing a permanent foundation 
or precision work. 


By simply pressing the thumb- 
triggers the movable jaw is entirely 
free to slide, thereby eliminating 
time wasted adjusting the normal 
machine vice. 


Hardened steel jaws are fitted as 
standard but soft jaws are available. 


Vice swivels on base through 360° 
Reversible jaw plates for irregular 
shapes. 

Stangard range includes 4”, 6” and 
8” jaw widths. 


OWN 
We 


ew AND FASTER 
HINE 








THE SHEFFIELD TWIST DRILL AND STEEL GO. LTD. 


SHEFFIELD ENGLAND 
DORMER MACHINE VICES ARE AVAILABLE FROM YOUR USUAL ENGINEERS’ MERCHANTS 
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3 TESTS SHOW 
! SUPERIORITY OF 
' SPECIAL PAPER ELEMENT 
' USED IN C.A.V. ‘F’ TYPE 
) FUEL FILTER 





Dust particles of any size carried in diesel fuel 

cause wear of injection equipment, but for a given 
weight of abrasive the wear is initially more rapid 
the smaller the particle size. The most damaging size 
of particle lies in the 6 to 12 micron range. 
Laboratory tests on the particle transmission of various 
filters were made, using specially prepared and 
graded dusts. The graph shows the specially treated 
paper used for the C.A.V. type ‘F’ filter to be 

by far the most effective material. 

Further tests showed that the life of pump 
elements was increased by as much as 

6 times over that obtained with a cloth filter. 


ee ee ee ee ee ee eee ee ee ee ee ee 








The photomicrographs show fuel before filtering, 
after passing through a block felt filter, and after 
filtration through a C.A.V. paper element filter. 





(1) Photomicrograph 
(x 100) of fuel contain- 
ing dust and dirt, before 
filtration. 










CLEAN FUEL 
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(2) The same fuel as 
in (1) after passing 
through a block felt 
filter. 














OIRTY FUEL 








(3) The same fuel as 
im (1) after sing 
through a C.A.V. paper 
element filter. 
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interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


THE 
TY¥fe's 
‘UNIVERSAL’ 





Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use with a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 
on request. 
ADAMANT ENGINEERING CO. LTD., 


THE AERODROME, WOODLEY, Near READING. 


Sole proprietors of the Marles Steering Company Lid. 
Telephone: Sonning 2351 Telegrams: Adamant, Reading 


MARLES 
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Clayton Dewandre Automatic Chassis Lubricators 
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Battery of Lerbert Auto-juniors at Moss Gear Co Lid. 


For high-produc tion repetition work with 


consistent accuracy 


Createst output per foot ofl floor space at 


lowest labour cost per piece one operator 
and one tool setter can keep from tour to 


six machines in continual operation 


Power, rigidity and speed ranges to take full 
advantage of Ardoloy and other carbide 


tooling 


All operations except chucking and removing 


the work are entirely automatic 


Herbert Auto-lathes are made in five sizes: 


Auto Junior—8 swing. No. 3A—12} 
swing. No. 4—164" swing. No. 5A—25 


swing and, for large diameter light work, 


No. 5A 33—33}" swing 


Available for Early Delivery 


{sk for brochure 
Production on Herbert Auto-lathes”™ 


Gear Co. Lid., machining rear wheel 


Herbert No, 4 Auto-lathe at Moss 


hubs from medium carbon steel forgings 


ALFRED 








LTD., COVENTRY 
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THEY GAN GAN COAL IN FRANGE 


harbonnages de France (the French coal authority) 

have found a clean, easy way to deliver coal—by 
packing it in corrugated sheet steel. This pack is a 
specially designed triangular jerrican holding 33 pounds 
of coal. The coal! is delivered in the can, to be tipped from 
it straight into the stove or grate, thus avoiding the dusty, 
dirty shifting of coal from sack to cellar to scuttle to fire. 





STEEL’S VERSATILITY 


This is only one example of the many uses of sheet steel. 
Others more familiar (though no less enterprising) include 
sheet steel for railway carriages and wagons; guttering and 
steel ducting; kegs, drums, cans and cisterns; oil stoves, 
washing machines, refrigerators and office furniture. 

The motor car industry in particular has used the increas- 
ing versatility of sheet steel to good advantage. The strength 
and flowing lines of today’s motor car body reflect the 
continuous improvement in steel qualities to suit modern 
press shop practice. 



































CONSISTENT QUALITY 


Powerful presses shape a flat sheet of steel in smooth curves 
and crisp contours forming body panels, wings and doors— 
strong, light and free from distortion. Pressings such as 
these with their bold moulding and intricate detail require 
steel of consistent quality and ductility. 

By its concentration on the wide continuous strip mill 
process, The Steel Company of Wales has been able to 
supply such steel in the necessary quantity, thus making a 
substantial contribution to the development of the motor 
car industry. 





INCREASING QUANTITY 
The Steel Company of Wales was specifically formed to 
meet the growing demand for high quality steel of this type 
and it already makes over one-third of Britain’s sheet steel. 
Research and development continue: new plant, planned 
and under construction, will push production up and up. 

It has always been the policy of The Steel Company of 
Wales to pay particular attention to customers’ specific 
problems, and to ensure that its products are “tailor-made” 
to individual requirements. If you have an industrial prob- 
lem which sheet steel might help to solve, it will be worth 
your while to write to us or telephone Port Talbot 3161. 
We believe we can help. 


THE STEEL COMPANY OF WALES LIMITED 


Steel Division: Abbey Works, Port Talbot, Glam. Telephone: Port Talbot 3161. Telegrams: Steel, Port Talbot 
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for machining either 
... forged dies used in the manufacture of aircraft and automobile components 


... one, two or three components from rough forged billets at one setting 


KELLER AUTOMATIC 
TRACER-CONTROLLED 


MILLING MACHINES 


Powerful machines fitted with automatic 
electric controls. 


Cutting action obtained by moving 
the machine elements, the work 
being held stationary. 


The size and weight of work does not 
cause deflection and, therefore, has 
no effect on cutting accuracy. 


No fixed distance between work 
table and spindle, thereby allow- | 














ing a wide range of work thick- 
" nesses to be accommodated. 


Three types available in a range of sizes 


TYPE B.L. 
30” « 20” ONE OR THREE SPINDLES 


TYPE B.G.21 
5’x 24’, 6’x 4’ & 8’x 4’ ONE OR TWO SPINDLES 


TYPE B.G.22 


10’ x 5’, 12’ 6’ & 14°x 7’ ONE OR THREE 
SPINDLES 


Sole Agents :— 


A Keller BG-22 Machine installed in the Forging Division of High Duty 
Alloys Limited, Redditch. This set-up shows the machining of a die for 
producing part of an aeroplane undercarriage component. The die blocks 
used for the forging of this component are of alloy steel and weigh 43 tons 
unmachined. 

AD 353 





ALFRED q H \__ 
HERBER iz LTD.,COVENTRY  Factored Division, Red Lane Works. 
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*‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


Lipylag 


POSSiIt PARK GLASGOW 
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—that’s versatile Bury Felt, made specially for 
Industry. Hard as nails or soft as silk, Bury Felt 
can always be worked towards your ends. You 
can use Bury Felt in filters, seals, washers, gas- 
kets, buffing rollers, shock-absorbing mount: 
ings, cushionings—or in anything else that calls 
for felt. 








Versatile stuff BURY 





Send your enquiries to 
BURY FELT MANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE - 


London Offices: 3 Snow Hill, E.C.! - Phone: Central 4448 


Automobile Engineer, December 1958 











"™McRAY _ processor 


Immediately a sheet is 

fed into the machine, the 

Flexing Roll automati- 

cally moves from its idle 

position into its upper 

working position, causing 

the sheet to make two . 

quarter-turns and one re- a Available for 

verse half-turn before sheet widths up to 102” 
travelling into the backed-up levelling 

rolls, where it is repeatedly flexed and 

finally ejected as a flat sheet. This pro- 

cess kneads the steel and imparts to it RACH. 

the desired amount of cold plasticity. RACK 
MACHINE 


suittsy WECKERS 








Full details of this and other 
McKay machines from sole agent 


For further particulars write or telephone TODAY 


RO C KW E L WELSH HARP, EDGWARE RD., LONDON, N.W.2. 


MACHINE TOOL LTD 
C2 ec — a TEL: GLADSTONE 0035 
ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT-TEL: STOCKPORT 5241 - GLASGOW-TEL: MERRYLEE 2622 
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(ADVERTISEMENT) 


Electrical Aids in Industry 


Induction Heating-1 


Electro-magnetic induction was discovered by 
Faraday and used by him to evolve the electric 
motor. In some cases, induction can be a nuisance 
by causing heat losses to arise from induced eddy 
currents in nearby pieces of metal, but in industry 
today those heat losses are being turned to good 
account as a method of metal heating. 

Induction heating produces heat only in the work 
piece. This is a fascinating and spectacular process 
which has the additional merit of being extremely 
effective. An important feature of induction heating 
is that it gives rapid temperature rise with no time 
lag, starting being instantaneous. Perhaps its great- 
est advantages are that it can be used in automatic 
processes and does not demand skilled labour. 

Induction heating can deal efficiently with all the 
applications outlined below, and including metal 
melting, preheating and stress relieving, surface 
hardening, heating of large components, preheating 
of steel tubes for manipulating, heating for shrink- 
ing, for forging and extrusion, as well as for the 
heating of vessels. There are various methods of 
applying it, the method to be used being dictated 
by the application. 

Technical details relating to the choice and use of 
individual types of induction heating will be set out 
in a subsequent data sheet. 


Metal melting 
The oldest and largest application of induction 
heating lies in the melting of metals. The outstand- 
ing advantages are: freedom from deleterious gases 
and products of combustion 
and other contaminants, rapid 
speed of melting, low running 
costs, improved working con- 
ditions and reduced metal loss. 





Metallurgical processes 

This covers a large variety of processes which may 
be basically divided into surface heating and 
through heating. Most processes fall into the 


former category and are used for the purpose of 


ae 
skin hardening. They include the treatment of such 
components as: pins, camshafts, crankshafts, 
rollers, cylinder liners, gear teeth, rocker arms and 
shafts and valve stems. 
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Data Sheet NO, 2 


Through Heating 

When the current in an induction coil is main- 
tained for a longer period it results in the heat en- 
gendered in the work piece 

penetrating to a greater OC) O .) 
depth and eventually 

throughout the piece. It is 

largely used for the heating of slugs and billets, 
for upsetting and upset forging, flanging and nosing, 
shearing and forging and bolt blanks for heading. 


Annealing 

Induction heating is the ideal method of altering 
the character of metals for a special purpose. An- 
nealing and its related process of tempering, 
normalising and stress relieving are prominent in 


SUEETIAT TASsS SA. 
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this category. In the case of annealing, one feature 
of the treatment is that it can be localised, while 
induction tempering can do in one minute what 
would require half-an-hour or more with conven- 
tional furnace heating. 

Brazing, soldering and welding 

Brazing and soldering by induction are the quickest 
and cleanest methods of joining metals together, 
and it is often beneficial to re-design the parts so 
that the fullest advantage can be taken of induction 
heating. Brazing can be used in 

the case of: carbide inserts for ot 
tools, tips for rock drills, parts “~ 

for universal joints, etc., while 

the many applications of solder- 

ing are well-known. It was not 

until well into the present 

century that the age-old craft 

of welding became a positive aid to greater produc- 
tivity. Induction welding produces a good, clean 
weld because oxidation is almost absent. 


Miscellaneous Application 


Induction heating can be profitably used for a large 
variety of purposes, including the fusion and hot 
pressing of powders, heating im vacuo, gas deter- 
mination in metals, fusion of glass, chemical work 
and many other processes. 


Dag Soke tafe on eed a 

For further information, get in touch with your 
Electricity Board or write direct to the Electrical 
Development Association. 
Excellent reference books are available on clec- 
tricity and productivity (8/6 each or 9/- post 
free)— “Induction and Dielectric Heating” is an 
example. 

E.D.A. also have available on free loan a series 
of films on the industrial use of electricity. Ask 
for a catalogue. 

Issued by the Electrical Development Association, 
2 Savoy Hill, London, W.C.2. 











tomorrow’s motorist 
will insist on 


Stainless Steel fittings 











V 





Issued by the makers of the famous ‘Staybrite’ Stainless Steel 


FIRTH-VICKERS STAINLESS STEELS age SHEFFIELD 
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THis is fhe fool for 


INCREASED PRODUCTIVITY 


’ 


impact wrench 


SIZE 24 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used wi avai 
Extra strong in design and y oitn th the available 
construction this tool incorpo- attachments for screwdriving, tapping, drilling, 


rates longer normal working life : ? . 
uth exbsiuadh naieteunees. grinding, wire-brushing or sanding. 


Li) 
WRITE FOR LEAFLET 1.W.202 


BALANCERS * ROTARY AIR DRILLS 
SS CS ee 
ROTARY SANDERS «+ RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS ~* MULTIPLE SPINDLE UNITS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) 


Main Sales Office: 34 VICTORIA STREET WESTMINSTER LONDON SW'1 


Cable Address: ARMWHITOOL SOWEST LONDON Phone: ABBey 3817 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3111 Grams: ARMWHITOOL TYNEMOUTH 
1603 
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ROAD TEST FOR A NUT-BUT... 


The terrific vibration to which nut 
vehicles or cars leaves Philidas Se 


change, vibration, oil infiltration, constant use . > 
nothing can make Philidas nuts loosen their grip. 


The range of Philidas Self-locking nuts for all industrial purposes 
includes: Standard and thin industrial and turret nuts, 
Capped nuts, Single and double anchor nuts 


SELF 
LOCKING 
NUTS 


They yield only to a spanner 
Send for new catalogue 
PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LIMITED 


Ferrybridge, Knottingley, Yorks. Tel: Knottingley 2323 (5 lines). Telex: 55166. London Office: 44 Hertford Street, W.1. Tel: LEGation 3888. Telex: 23549 
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Thinking 


about an 


oscillograph P If you are experienced in the 


design of high quality instruments, our 
Technical Director would be glad 
to hear from you. 





FOR USE IN ELECTRONICS? From the wide range of single and double-beam 
instruments, a model is available to suit the requirements of all sections 

of this expanding industry. 

IN INDUSTRY ? Diverse industries are finding solutions to their design and production 


difficulties with the aid of the Cathode Ray Oscillograph. Our Technical Advisory 
Service will be pleased to help you with your specific problem. 


IN SPECIALISED FIELDS? Unusual types of oscillograph have been designed for 
specialised applications in the Hydraulic, Marine and Ultrasonic fields. 
We shall be pleased to consider specific development projects. 





For technical 
information, 
write to: 


COSSOR wsrevnenrs Lime 


The Instrument Company of the Cossor Group 











COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, N.5, ENGLAND 
Telephone : CANonbury 1234 (33 lines) Telegrams : COSSOR, NORPHONE, LONDON Codes: BENTLEY'S SECOND Cables: COSSOR, LONDON 
Tas/ct.1 
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FROM™ Brivrigsnu Ox YGEN-— FOR BRITISH iInDuS TRY 


Always ask for 


“ALDA" 


rods and fluxes 


BRITISH OXYGEN SUPPLY ALDA 
—the famous range of rods 

and fluxes. And a complete range 

of welding accessories— 

from goggles and gloves 

to friction lighters and wire brushes. 
ALWAYS ASK FOR ALDA. 

Write for tully illustrated literature. 


BRI TtisHu OXYGEN 


British Oxygen Gases Ltd., industrial Division, Spencer House, 27 St James's Place, London, S.W.1. 
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it on the MOVE with 
WEBB CONVEYORS 


The world’s leading materials handling systems 


Reduce production_time. 
Raise handling efficiency in your factory, workshop, store, 
packing depot or distribution centre. 


Cut costs. 

Major advances in engineered conveyor systems, by the 
Jervis B. Webb Company of Detroit, Michigan, are now 
available to industry and commerce in Great Britain. 


Internationally famous names— 

Ford Motor Company, Standard Motor Company, Vauxhall Motors 
Limited, General Motors Corporation, Briggs Motor Bodies Limited, 
the Chrysler Corporation— 

all have installed Webb Conveyor Systems. 


WHATEVER YOUR BUSINESS—KEEP ON THE MOVE 
Draw upon 40 years of American experience backed by the design, 
development and production facilities of the E-A Group—by contacting . . . 


WEBB CONVEYORS & AUTOMATION LTD 


AIRPORT WORKS - ROCHESTER : KENT 
Telephone : Chatham 44400 
A member of the Elliott-Automation Group 
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Hydraulic Flexible Hose Assemblies 


\eroquip 


Specified by discerning manu- 
facturers for equipment which 
is built to withstand the tough- 
est conditions. 


Maintenance is simple with Aeroquip Hose 
Assemblies. The end fittings can be re- 
used and only the damaged hose need be 
replaced; this can be done on the spot 
in a few moments. 


The “ Landrainer™, manufactured 
by W & G (Challow) Led 


Write for catalogue 
and list of depots 
throughout the country. 


SUPER OIL SEALS 


AND GASKETS LTD. 
FACTORY CENTRE 
BIRMINGHAM 30, 
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YOURS CONSISTENTLY... 


The Sykes VS4A is a machine designed first and foremost 
for the fast shaving of fine pitch gears to a consistently 
high degree of accuracy ; especially for the precision 
finishing of fine pitch gears for electronic instruments, 
control mechanisms and similar precision apparatus. 
The VS4A can shave spur and helical gears up to 

4 inches in diameter and | inch face width, 

with a pitch as coarse as 16 D.P. 

As with all Sykes machinery, the VS4A is built to the 
highest standards of accuracy and rigidity. 

It occupies the minimum of floor space, and its simple 
loading enables it to be operated quite easily 

by unskilled labour. If required, 

automatic loading can also be employed. 

The VS4A, once loaded, will rapidly and automatically 
perform a full cycle of operation varying from 

13 to 45 seconds— depending on 

the material and characteristics of the component. 


if you want perfection... 


highest accuracy, best surface finish and quietest 
operation is achieved by gears which have been shaved. 
If the fine pitch gears you produce have a total 
composite error of more than 0.0003 inches, 

you should find out more about the VS4A. 





W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND 
PRECISION and associated companies 


Sykes Tool Corpn. Ltd., Georgetown, Ontario, Canada 


GEAR SHA VERS Sykes Machine & Gear Corpn., Newark, N.J., U.S.A 


W. E. Sykes Ltd., Mascot, Sydney, N.S.W., Australia 
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DONCASTERS © 
i778 DD 




















Talk to engineers 

about drop forgings and they think of 
Daniel Doncaster & Sons Ltd. 
Whether it be the aircraft industry, 
the motor industry or 

any other user of drop forgings, 

all agree that “for drop forgings 

of top quality, in large or 

small quantities, it is best to go 


to Doncasters.”’ 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS * DROP FORGINGS + TOOL STEELS * HARDENED STEEL ROLLS 


FS2 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


ij. A. NORDBERG LTD 
| 171 QUEEN VICTORIA ST. 
LONDON, E.C.4 
Tel: Central 9678 





FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 


Tel: Garstang 3308 
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MIDCYL RESEARCH 


helps smooth out problems 


although the Auto Engineer's lot may never be 
carefree as a kitten’s it is the continual research 
of such people as Midcy/ that helps smooth out 
his problems associated with Cylinder Blocks, 
Cylinder Heads, Camshafts and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, 





44oz. of 


toughened 
rubber... 


= 3,000,000 ton/miles 


The bonded rubber cushions ina LAYRUB coupling 
fulfil 4 essential demands: 


e@ Suppress resonance 

@ Provide torsional flexibility 

@ Damp out engine vibrations 

@ Minimise maintenance: no protection 
or lubricant required 


LAY RUB Couplings have proved their efficacy 
and longevity in power transmission throughout 
the world. Specify LAYRUB with complete 
confidence—the tried and tested couplings that fit 


into every modern design 


Layrub 
FLEXIBLE COUPLINGS 


PRODUCT OF THE BIRFIELD GROUP 


gings & Presswork Lid 


VICTORIA WORKS + MILLHOUSES * SHEFFIELD 
n Ltd. and other famous companies 


LAYCOCK ENGINEERING LTD parngrdiptemcaaptneapen ceeedinriytsho ots now riearonener 


Pnone: Sheffield 74411 


Automobile Engineer, December 1958 
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— INDUSTRIAL PLANT 
: — 


of TWW experience 


TWW FAMILY TREE — PLANTED 1878 AND STILL GROWING 


Other Ward activities include CEMENT 
IRON & STEEL INDUSTRIAL DISMANTLING 

GRANITE & FREESTONE ROADSTONE & ROAD MATERIALS THOS. WwW WARD ZTD 
WIRE & WIRE PRODUCTS FOUNDRY PLANT & SUPPLIES 
NUTS & BOLTS FOOD PREPARING MACHINERY 
INSULATING MATERIALS TRACTORS & EARTH MOVING PLANT 
PACKINGS & JOINTINGS EXCAVATORS & CRANES 
STRUCTURAL STEELWORK WAGONS & WAGON FITTINGS 
MECHANICAL HANDLING EQUIPMENT 


ALBION WORKS ° SHEFFIELD 


London Office  Brettenham House’ Lancaster Place Strand W C.2 
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Appointed Stockists of NYLOC, FIBRE & PINNACLE 
self-locking nuts—the modern method of safe assembly 


THE ALDER HARDWARE & ELECTRICAI W. H. & G. WALKER & CO., 1! Edward Street KENNEDY & MORRISON LTD., 12 Library 
CO. LTD., 199 New King’s Road, Fulham, Parade, BIRMINGHAM |! Street, BELFAST 

LONDON, S.W.6 Telephone: C ENtral 0575 Telephone: Belfast 30231 (5 lines) 

Telephone: Renown 6421. P.B.X G. F. BRIDGES LTD.. 63 Snow Hill. BIRMING 10 SMITH, NICHOLSON & WEST LTD.., P.O. Boa 
LEWIS HUNTER & CO., 25 Laurence Pountney HAM 4. No. 10, Gaol Lane HAI IFAX 

Lane, Cannon Street, LONDON, E.C.4. Telephone: CENtral 3911 (5 lines Telephone: Halifax 5757 (6 lines) 

Telephone; MINcing Lane 8805 and 9082 11 J. A. CHALLINER & CO. LTD., 77-83 Downing 
H.S.S. LTD., 25 Church Road, TEDDINGTON, THE NEEDHAM ENGINEERING CO. LTD Street, MANCHESTER |} 

Middlesex P.O. Box No. 23, Townhead Street, SHEFFIELD | I 1RDwick 3221-2-3 

Telephone: Molesey 4441-5. Telephone: Sheffield 2 1 U0 lines) 12 J. R. SMITH & SONS (STRUCTURAL) LTD 


Hamworthy, POOLE, Dorset 
H.S.S. LTD., Cox Lane. CHESSINGTON, Surrey THE HULL FACTORING CO, LTD Telenhenss Mente RAMP CF fleunah 
Telephone: Lower Hook 1005/9 Anlaby Road, HULL, East Yorkshir oe 

wr wee frome %- ’ 13 JOHN HALL (TOOLS) LTD., 23 Churchill Way 
F. MILLER & CO, (LONDON) LTD., Rectory Telephone (3 lis ~ CARDIFI 


Road, Acton, LONDON, W.3 
Telephone: Acorn 5201. P.B.X 


and all branches 
MACNAYS LTD., G.P.O. Box 14, MIDDLES Telephone: Cardiff 22242 (7 lines) 
BROUGH, Yorks 14 WOODBERRY, CHILLCOTT & CO. LTD., 
F. MILLER & CO. (LONDON) LTD., Cambridge Telephone: Middlesbrough 45 7 hime 122 Victoria Street, BRISTOL |. G.P.O. Box 2% 
Avenue, SLOUGH, Bucks Telephone: Bristol 26524 (6 lines) 

ele , , ? *s oO 7 
Telephone: Slough 25511 (10 lines) 7 D. F per og moray eel —-- _ Box No. 74 15 TOM WALLACE (LIVERPOOL) LTD., Hope 
TELCO LTD., 3 Newman Street, LONDON, W.1 Se ~ Street, LIVERPOOL | 
Telephone: MUSeum 5701 (4 lines). ——- —- aie Telephone: Liverpool Royal 6401 (5 lines) 
RANDALLS LTD., 20-22 St. Mary Street, LAND, SPEIGHT & CO. LTD., 2 Fitzroy Place TOM WALLACE (LIVERPOOL) LTD. $2 
BEDFORD. Sauchichall Street, GLASGOW, C.3 Cleveland Street, BIRKENHEAD 

Telephone: Bedford 67488. Telephone: Central 1082-3 Telephone: Birkenhead 3434. 


Merchant enquiries to nearest Stockist please! 


SIMMONDS AEROCESSORIES LIMITED TREFOREST, PONTYPRIDD, GLAMORGAN 


Branches: London, Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, 
Ballarat, Sydney, Johannesburg, Amsterdam, Milan and New York 


A MEMBER OF THE FIRTH CLEVELAND GROU P 
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Rapid, 
high-quality 


photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 

and developing machine (formerly known as Model 

46/35) is designed for use in the print room of the large 

drawing office. It does not produce unpleasant fumes 

and special ventilating systems are thus unnecessary, 

making it a simple matter to move the machine to a , 
Exposure, development and print 

delivery synchronized for simplicity 

of operation. 

All controls conveniently located for 

rapid, effortless adjustment. 

Pneumatic-assisted handling of 

originals and sensitised material to 

obviate fatigue. 

Complete design co-ordinated for 

exceptionally high potential output. 

Excellent mechanical layout giving 

silent, vibrationless running. 


new position at any time. 


® Comprehensive maintenance service 
available at nominal cost. 


Capacity: rolls and cut sheets up to 42 in, wide. 
Printing speed: from 2 ft. to 30 ft. per minute. 
Lamp: H.P.M.V. quartz, 3,000 watt. 
Dimensions: height, 58 in., width, 72 in., depth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions, the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD Baie 


PHOTOPRINTING MACHINES & MATERIALS 








Full details from 
ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ18C 
ILFORD, ESSEX. TELEPHONE: IL Ford 3000 
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Teste d a | 


The illustration shows a valve body for use in hydraulic control equip- 
ment. The complex nature of this valve body involves a great deal of 
machining; at the same time high mechanical strength is an important 
factor, since the valves are used at a high working pressure and are 
tested at 2,500 p.s.i. 


These considerations led to the choice of castings in ‘Lepaz 35’, a 
pearlitic malleable which combines excellent machinability with an 
ultimate stress of 33/38 tons sq. inch and an elongation of 6-8%. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671. 


STRENGTH & RIGIDITY Wh 











HILLMAN 


J \ AN lic )) 
\ o>, a 
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solderless wiring devices 














WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Office: Dept.12, 60 Kingly Street, W.1l. Telephone: REGent 2517-8 and 3681-2-3 
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


* Trade Mark of AMP incorporated, U.S.A 
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TORSIONAL VIBRATION 


DAMPERS FOR 


ESEL 


ENGINES 


Experience, essential in torsional vibration damping, ensures the 
success of Metalastik T.V. Dampers. For more than 20 years 
Metalastik has designed and manufactured dampers for world- 
famous engines. 

Accurately predictable and sensitive to vibrations of even the 
smallest amplitude, these Dampers permit a greater range of 
r.p.m. without detriment to the engine. 

Specially developed high-damping, heat-resisting rubbers are em- 
ployed and behind every design is Metalastik’s skill in vibration 
analysis combined with exhaustive testing and quality control. 

For diesel and petrol engines of widely varying capacities. 

The engines illustrated—two of the many diesels to which 
Metalastik Dampers are fitted—are, left: B.M.C. 5-1 litre and right: 
Saurer O.M. 15 litre railcar engine. 











> well & true 


GRAVITY DIE CASTINGS 


Examples of Aluminium Alloy Castings sup- 
plied on regular delivery ON TIME—Fluid 
Flywheel Rear Casing in L.M.23. 


PRESSURE DIE CASTING 


Our large capacity battery of Pressure dic 
casting machines delivers large quantities 
for continuous supply including these 
Frames in Zinc-based Alloy BS.1004A. 


ALUMINIUM SAND CASTINGS 


The Aluminium Foundries also include 
mechanised and jobbing sections and many 
intricate castings, such as these Cylinder 
Heads in L.M.4 Aluminium Alloy, are 
produced in quantity. 


SRG traaneene-— 


GREY IRON CASTINGS 


Our highly mechanised Iron foundries can supply 
castings up to 500 lbs. weight from the five 
mechanised units or up to § tons from the floor 
casting foundry. 


en's.) 


"Aa 


London Office 
HANOVER HOUSE, HANOVER SQ. W 
Telephone: MAY fair 856 
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Deep underground, in. the hills of Dordogne, in France, is the 
grotte of Lastaux. Long-sealed by a cave-in, the drawings on 
its Dalleare as fresh as the day the cavemen of 20,000 years ago 
outlined them — the finest gallery of prebistoric art ever to be 
discovered. And deep in the heart of the world’s finest car engines 
another treasure is hidden...silent...enduring...vital...a Renold 
Timing Chain. It’s a gem of a chain — smooth running and 
flexible, capable of innumerable driving arrangements and out- 


living the engine itself. 


RENOLD TIMING CHAINS 


stand the test of time 


ak 
~<a 
ara —fhe FIRST mame in precision CHAIN wx0.0 casim wise « wancnesren 
oot 
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fethe little things that matter. 


reroyikpidhamerey i lel-sela lon 


WATER PUMPS, STEERING IDLERS, GEAR CHANGE 
MECHANISMS, BRAKE DRUMS, PUSH RODS, BALL PINS, 
SHACKLE PLATES, THRUST PLATE ASSEMBLIES, MACHINED 
COMPONENTS AND PRESSINGS OF ALL KINDS 


Manufacturers of specialised precision engineered components 
with an established reputation for consistent quality, efficiency 
and long life—components that are fitted and forgotten, unsung 
and uncared for, yet—they rarely fail—they’re made by concentric 


concentric manufacturin¢ co.ltd. 


TYBURN ROAD.BIRMINGHAM., 24. 
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KIRKSTALL FORGE ENGINEERING LTD 


LEEDS 
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TEL: HORSFORTH 282! 
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gh alaaltoeat te 11 holes simultaneously in THE VERSA TILITY 
ument panel. OF PAR-A-MATICS 


“ARQO-BROOMWADE” covers almost any kind 


| of rotating 


PAR-A-MATICS tool 


Save Man-hours 


Par-A-Matics are compact, self-feed pneumatic tools designed 
for multiple drilling, burring, tapping, grinding, reaming, 
nut-running, positioning .. . almost any operation requiring Drilling 
rotating tools which can be accommodated ina }” or %&” chuck. 
QUICKLY ADAPTED TO CHANGING NEEDS. 

Par-A-Matics are invaluable for long or short production runs. 
Gears are interchangeable for speedy conversion to any of 


B 
seven speeds from 500 to 17,000 R.P.M. You can easily mount 
Par-A-Matics at any angle for automatic or semi-automatic Grinding 
operation. You can link any number for simultaneous 
functioning. One man, using a remote contro! valve, can 
operate a whole battery of Par-A-Matics. 


urring 


Screw- 


Par-A-Matics really wi/l SAVE YOU MONEY. Expert driving 
technical advisers are available for guidance on schematic 
layouts, based on a wide experience in the application of 
Par-A-Matics. Ask for Publication No. 443 T.E. Nut- 


running 
*“BROOMWADE’’ 


Air Compressors & Pneumatic Tools Tapping 


YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Reaming 
Telephone: High Wycombe 1630(|0lines). Telegrams: ‘Broom’, High Wycombe.(Telex.) 
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EFerodo giwe the facts 


Sintered Metal Clutch Facings have very different physical 
properties from the familiar asbestos based facings, and in 
certain automotive applications give improved performance. 


High Thermal Conductivity gives 
% LONG LIFE 7+ MINIMUM DISTORTION 
% COOLER RUNNING *%+ MINIMUM HEAT CHECKING 


Ferodo Sintered Metals withstand 


HIGH OPERATING PRESSURES % HIGH TEMPERATURES 


Reduced ratio of static to dynamic friction coefficients leads to 
% SMOOTHER ENGAGEMENT 


Ferodo Sintered Metal Types 

SM.1General purpose material for dry and oil immersed 
applications 

SM.2 For oil immersed applications requiring smooth, gradual 
engagement such as automotive automatic transmissions 

SM.3 Specially suited to dry, heavy duty applications such as 
engine master clutches on trucks and on tractor steering 
clutches 


SM.4Is intended as a mating surface for use against other 
Ferodo sintered metals to protect costly parts from heat 
damage and wear 


SM.5 For oil immersed applications involving long slip periods 
such as seals and tension controlled clutches 


SM.6 For oil immersed applications where smooth engagement 
must be coupled with relatively high rating 


Write to us for further technical information and brochure 


FERODO 


Sintered Metal Clutch Facings 


FERODO LIMITED * CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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Confidence begets... 


The bodywork of the Series I Land-Rover was 
designed to match the performance of this 
go-anywhere do-anything vehicle. That is why 
it was designed in Birmabright throughout. 

During the past ten years this confidence in 
the choice of material has been amply justified 
by more than 200,000 Land-Rovers, which 
have proved themselves a match for the 
most arduous conditions in all corners of 


the globe. 








Now that the Series II Land- 


Rover has been launched various 


changes in bodywork styling can 

be seen, but the material remains , H 
unchanged—tough, resilient, rust- 

less Birmabright. a 


Corrosion- Resisting Aluminium Alloy 


BIRMABRIGHT LIMITED - WOODGATE WORKS - BIRMINGHAM 32 


BM 117 
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DORMER SILVER RING 
iS a registered Trade Mark 


S/LVER 
RING 


recognised 
for supreme 


performance 


DORMER 


TAPER SHANK 
TWIST DRILLS 


OUTSTANDING 
AMONG 
ALL OTHERS 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ENGLAND 
DORMER TOOLS ARE OBTAINABLE FROM YOUR. USUAL ENGINEERS’ MERCHANTS 
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The problem 





set by 
DZUS FASTENER 














To heat-treat about half a million Ay 


| ‘ 





small quick-locking fasteners i 


per month for use in cars, 
aircraft, etc., to give perfect Ry 
scale free finish. | 


given by the ‘Cassel’ Heat Treatment Service 


A totally enclosed, hand-operated ‘Cassel’ gas furnace (15}/18). The fasteners are put into the 
hopper on the left and passed from the pre-heater through a salt bath containing ‘Cassel’ 
W.S.720 and Regenerator A into a water quench to emerge down the chute on the right. 
Minimum handling through these stages is given by the three handwheels. Tempering of the 
hardened fasteners takes place in ‘Cassel’ T.S.150 tempering salt. ‘Cassel’ salts give complete 








uA 
a 


freedom from decarburisation and scale. 


. 





IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1 
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DISC or DRUM BRAKES 


























Whatever type 
or weight of 
vehicle there's a 


GIRLING 


BRAKE SYSTEM 


available— 





Backed by 25 years experience 











GIRLING LIMITED : KINGS ROAD - TYSELEY ~- B'HAM 11 
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FENNER 
PREMIUM TAPER-LOCK 


V-BELT 
DRIVES 


V-BELTS 


¢ HAINSWORTH 
TORQUE-ARM . “i ~ VARIABLE 
SPEED REDUCERS Fa 5 SPEED DRIVES 


FENNER PREMIUM V-BELTS save drive cost because 
fewer are needed and they last much longer. They also 
have built-in features which withstand heat, resist oil 


FIA VEL AY4 and prevent sparking. 


TAPER-LOCK V-BELT DRIVES have quick-fixing Taper- 


FENNER / Lock bushes which slash installation costs because they go 
straight from shelf to shaft. Their vice-like grip is also 


available now in chain sprockets, couplings and conveyor 


PRODUCTS FOR Fummalng 


TORQUE-ARM SPEED REDUCERS are SHAFT MOUNTED, 
RELIABLE / need no flexible couplings, baseplates or lining-up. Available 
up to 40 h.p. in any output speed from 9 to 375 r.p.m. 


PUL LALLA HAINSWORTH VARIABLE SPEED DRIVES give the right speed 
/ at low cost, simply by turning a handwheel. The right speed 


for each job ensures increased production, better quality and 
| greater accuracy. 


Send for Catalogue 100/17 detailing these products. 


LARGEST MAKERS e e 
OF V-BELT DRIVES 
IN THE 


COMMONWEALTH AND COMPANY LTD + HULL 
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UNS [EV orca 


to many an 
industrial problem 


Felt is jack of all trades—but master of them too! 
There are very few industries which do not use 
felt in one form or another—and the number 


of forms felt can take is growing almost daily. 





FELT DOES SO MANY JOBS 


EADOW FELT 


DOES SO MANY JOBS SO WELL... 














Meadowfelt—satin-soft or rock- 
hard—is available in piece-goods 
and also in washers, gaskets, 
strips, anti-vibration pads and 
all cut parts—made to your 
specification. 

Are you making full use of 
Meadowfelt? It could almost 
certainly effect economies and 
solve many of your production 
problems. A discussion would 
take up little of your time 
—why not arrange for a repre- 
sentative to call? 


| EADOW FELT 


Telephone or drop a line:— 





LONG MEADOW FELT CO.LTD., KIDDERMINSTER. Tel. 4071-2. 
(A.1.D., A.R.B. and |1.A. approved) 
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In a recent case of Uncivil Law 
Mr. Fustice Bloop remarked 
“Little Horses? Little Horses? 
WHAT ARE LITTLE HORSES?” 
= 


—, 


oe 

















Whereupon the defendant, turning a bright purple and 
brushing aside a number of gold plated, diamond 
studded Counsel, whom he had retained and refreshed at 
fabulous fees, leapt to his feet and cried: “ My Little 
Horses are the driving force of the motors that power the 
World’s Finest Power Tools, Electric and Pneumatic. 
Some of them } h.p., some ! h.p., and some more or 

less and notwithstanding. Big Motors — Big 
Horsepower ; Little Motors — LITTLE HORSE- 
POWER — DESOUTTER HORSEPOWER. 


” 


All the world knows and loves my Little Horses... 


At this point loud N-e-i-g-h-i-n-g 
s heard from the public 
gall ry, and Hrs Lordship ordered 


the court to be cleared. 





FASTEST [ 3, High Speed Pneumatic Grinder 70,000 rpm. RUMMIEST — Type M4, Special Purpose Full Return 
SLOWEST I'vpe Rx te neumat rill of 165 rpm. For matic Drill. Drills holes backwards 


as m | MOSTEST—25-motor Multiple Nutrunner for engine | 
BIGGEST pe H2, Electr rill, 3” chuc i Tightens 25 nuts at once 


TINIEST Type M60, Reversing Miniature Pneumatic Screwdrive | INGENIOUSEST — Electric Oscillating Saw, 18, 
weighing 8 ozs. surgical plaster but not the skin 


DESOUTTER 
Little Horse POWER TOOLS 


DESOUTTER BROS. LIMITED, The Hyde, Hendon NW9. Telephone: COLindale 6346 (5 lines 


CRC 310 
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FOR SHAFTS ROTATING AT HIGH SPEEDS 


Ensure 100% OCCLUSION. Specially designed and produced for the purpose — Weston 
IMPAX Seals are established for use on high speed rotating shafts, coupled with high 
fluid temperatures and pressures. A new series has been developed, using the most ad- 
vanced materials to keep pace with the quickening tempo of modern machine operation. 
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WITHSTANDS HIGH PRESSURE 


‘Nee 


4 ; es 
a 


SHOCK 
RESISTING 


BG 
SELF-LUBRICATING BEARINGS AND POWDER METAL PARTS 


THE MANGANESE BRONZE & BRASS CO LTD Elton Pork Works Hadleigh Rd Ipswich 
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POLLARD 


BEARINGS 


MAKERS OF SELF-LUBE BEARINGS ; SOLID AND FLEXIBLE ROLLER BEARINGS; 
** MAX-LOAD " ROLLER BEARINGS, ETC. 


POLLARD BEARINGS LIMITED 


FERRYBRIDGE - KNOTTINGLEY - YORKS 


Tel: Knottingley 2323 - Telex 55166 - Grams: Balbearing, Ferrybridge. 
Also at Northampton, London and Oakville, Ontario. 


Automobile Engineer, December 1958 








Kani gen 
A HARD 
AND 
CORROSION 


RESISTANT 


PLATE 


APPROVED 
UNDER D.T.D. 900/4505 


Alloy stce! jork, plated with Kanigen 
ail over for corrosion resistance, for use in 
circraft applications. 


Automobile Enger, December 1958 


KANIGEN: is a nickel-phos 
phorus plate deposited by chem- 
ical reduction. It gives complete, 
uniform coverage to parts of 
complicated shape and _ the 
thickness can be controlled to 
fine limits. 


PROPERTIES: 


Composition 92% Nickel 
8°, Phosphorus 


Melting Point 890°C 


Electrical 


R tivit 60 microohm cm. 
Sis ity 


Hardness 500 — 1,000 V.P.N. 
according to heat 
treatment 


Uniformity within 10° 


Kanigen can be applied to all steels, 
including stainless steel, and to alu- 
minium, copper, brass and cast iron. 
Kanigen is a registered trade mark of 
Albright & Wilson (Mfg) Ltd. 


\. KANIGEN / 


Considerable capacity is 
available for jobbing plating 


FOR FULL INFORMATION WRITE TO: 


ALBRIGHT & WILSON 


(MFG) LTD 
KANIGEN DEPARTMENT 


I KNIGHTSBRIDGE GREEN - LONDON - 8WI 





Wellworthy ALESFIN 
rmoured ring groove pistons 


... more than pay 


for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100%. This double mileage 
saves you the cost of one overhaul and 
the cost of another set of pistons! 


Write for leaflet A20/12 





isothermal Piston Design..... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 


Correct selection of materials. 


Determination of correct running clearances, 


. ~ . , —— “ 
Avoidance of localised hot areas. 275 — 300°C 


tise 26h 97600" 
Correct gudgeon pin alignment. 250 — 275°C 


That head thickness, coupled with correct 225 — 250°C 
blending into piston wall overcomes distortion 200 — 225°C 
of ring grooves. This has considerable bearing 

on blow-by and efficient oil control. Below 200°C 


WELLWORTHY LIMITED - LYMINGTON HANTS 


Automobile Engineéty December 1958 





It’s a good job.... 











Designed to withstand 
extremes of temperature 
with soldered joints that 
must allow a flexible 
bellows action, thermo- 
stats by this famous hrm 


are built for hard service. 


that’s why 
they rely on 
FRY’S Solders 


Samples and prices from:- 


F RY Ss Metal foundries Limited 


Tandem Works, Merton Abbey, London, S.W.19 
MANCHESTER. KIDDERMINSTER, GLASGOW, DUBLIN 


MRP.9S 
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If you’re not on the level... 


it’s because of the life you lead! 


With conditions varying from an empty bus to rush-hour loading, 
and all stages in between, it’s a dog’s life for any suspension system: 
for any, that is, except the latest Dunlop suspension development. 
DUNLOP PNEURIDE SUSPENSION gives controlled springing by 
flexible air bellows, and ensures suspension that is precisely responsive 
to all movements, whether the vehicle is lightly or heavily loaded. 
Variable loading, as in passenger vehicles, is compensated by 

an automatic levelling valve. 

PNEURIDE SUSPENSION is an outstanding advance in 
modern vehicle springing that has evolved from DUNLOP full-scale 
research and testing. 

Further information available from Dunlop Rubber Co. Ltd., 
Engineering Components Division, Fort Dunlop, Birmingham 24. 


DUNLOP PNEURIDE 


AIR SUSPENSION 


aspc/ece 
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Technical superiority 


This un-retouched colour photograph taken in our 
foundry shows one of the twin electric melting units 
(using normal frequency mains supply) pouring into 
the large capacity gas-fired holding furnace. 

The whole installation forms the largest melting unit 
of its type in the country, with a capacity of 2 tons 
per hour with very precise temperature control, 


ensuring a high degree of consistency. 


The photograph on the right shows the intricate 
control panel of this 1,100 kW unit. 
Always in the Lead 


THE BRITISH PISTON RING CO. LTD. COVENTRY 
581 



















STAR 


PATENTED Tolerance Ring Fittings for 


positive power transmission 
in axial or rotary directions. 










The New Fixing Element 















STAR Tolerance Rings are 
made from hardened spring 
steel strip. 





They are simple to fit. 
Designs can be simplified. 


Wider tolerances permissible 
on machined parts. 


They transmit torque. 


G RO) EID AN G U S & Co [tp Take up thermal expansion. 


OIL SEAL DIVISION Write or phone for full details. 





COAST ROAD, WALLSEND-ON-TYNE 


Telephone Walisend 64551 (10 lines Telegrams Gaco, Walisend « Telex 5 4 Angus W/Tyne 











SCHRADER FLOW CONTROL VALVES provide a control of movement 
speed so essential to the effective use of compressed air equipment. The range of valves 
has now been extended to give even greater flexibility. 

The valve is easily set, by means of an adjustment screw, thus determining how fast 
the air flows in the “ adjusted ”’ direction. If used in conjunction with an air cylinder, 
for instance, the valve can control the pressure build-up and with it the speed of 


the piston thrust, but not its pushing force. This controlled thrust speed avoids the 
impact shock of suddenly applied air pressure, yet permits full thrust force. When 
the valve is operating in the “full flow” direction a poppet is opened, giving open line 
pressure. Where controlled air flow is required in both directions, two valves can be 
fitted back-to-back. 

Although designed primarily for air control, these valves are equally suitable for 
use with oil or water in hydraulic systems. 


Body of cast brass The 4” bore valve is the latest addition to the Schrader range, 


1 


Non-corrodible plunger assembly, which now covers 4", }” and 3” B.S.P. sizes. These provide a pressure 


replaceable in one um. range as follows :—AIR: 0-400 P.s.1. OIL or WATER: 0-800 P.S.1. 
Substantial lock-nut 
resists vibration, 


Waleieia —-~—— 


———— nnn es 

To: A. SCHRADER’S SON, Air Control! Products Dept. AE, 

FLOW CO NTROL VALVES 829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 
Please send details of Schrader Flow Control Vaives 


NAME 


ADDRESS 
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one of many decorative designs 


The brilliantly successful G.E.C. 101 range of fluorescent 
fittings offers a wide choice of designs for every lighting 
requirement — in executive offices, showrooms, shops 
and stores, as well as factory areas. They are made for 
14 to 8 ft. single or twin Osram guaranteed tubes, 

and all employ the famous G.E.C. Basic Channel with 
its proven advantages of versatility and economy in 
installation and maintenance. 


The fitting illustrated, F41142/3, is stoved enamelled blue/grey and the 
glass gives a substantial measure of control of the downward light 


fluorescent lighting fittings 


THE GENERAL ELECTRIC CO. LTD... MAGNET HOUSE, KINGSWAY, LONDON, W.C,2 
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CHIEFTAIN 

















As with all other vehicles in their range, 

the new Chieftain and Claymore chassis of 

Albion Motors Ltd. are fitted with Capasco non-fade, 
heavy duty moulded brake linings and clutch facings. 


THE CAPE ASBESTOS COMPANY LTI 
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ind CLAYMORE 
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CAPASLA 


N-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 
. 





& 116° PARK STREET - LONDON: W ° I Telephone: GROsvenor 6022 
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Sterling achievements 





span the history of an era 


. and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability 


to supply castings of the highest quality 


in the desired quantities at the right time 


jf Today as in the past, Sterling Metals offer the 


° , greatest technical experience augmented by quality control 
of production which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium 
f and magnesium alloys by sand, die and precision mould processes, 
d and in making engine blocks and cylinder heads in high duty iron. 
Sterling Metals are at your service 


Cast iron cylinder block 
for DB 25 tractor. 
By courtesy of David Brown Ltd. 


STERLING METALS LTD 


TERMETS NUNEATON - Nuneaton 4221 P 


0 
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RGM help to put Britain’s cars ahead 


I’ve been working on car-engine design for 25 years, and Ransome & 
Marles bearings have always been specified. I suppose you've con- 
tributed to the motor industry for much longer than that ? 


The motor industry was, in fact, one of the earliest users of RAM 
products. For just half a century. vearings have been produced 
at Newark for nearly every Britivh make of car, as well as for 
commercial vehicles, motor-cycles, wuto-cycles, trailers and so on. 


And for car accessories ? 


Certainly. Even brakes and lighting equipment are manufactured 
on machines which rely on our bearings. And now we are rapidly 
extending our contribution to the motor industry. It has been 
estimated that the turbo-driven car will be an economic possi- 
bility within two years: with our long experience in designing 
and manufacturing bearings for gas turbines, we expect to play 
a prominent part in turning this possibility into a reality. Our 


research people are fully conversant with all aspects of producing 
bearings for turbines, and are working continually in this field. 
Research is also going on into the uses of new materials such as 
plastics and sintered metals. Our aim is to match the automobile 
designer’s objectives with the most advanced standards of design 
and production in our bearings. 


What about the work Ransome & Marles are doing on bearings for 
the engines in today’s cars ? 


That’s still going on, naturally. With the advent of very high 
compression engines we have been tackling many new problems 
—and solving them, too. And the introduction of automatic trans- 
mission systems in this country has involved us, in production 
as well as in research. In fact, you can say that A§™ have a hand 
in every technical development of Britain’s motor industry, and 
will continue to have in the future. 


Ransome & Marles Bearing Co. Ltd., Newark-on-Trent, England 


Telephone: Newark 456; and Telex 37-306 
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at it this way... 


... the best brake discs 
and calipeys are in high duty 


cast iron by 


DARCAST | 














DARTMOUTH AUTO CASTINGS LTD. SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY TRON CASTINGS 
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In 1920 the history of anti-friction bearings 


culminated in the demonstration of the self-aligning 
roller bearing with spherical outer track and 
barrel-shaped rollers 
This was pioneered by the organisation, by now 
world-wide in scope. The Skefko Ball Bearing Company 
Limited, with one of the world’s most modern plants for 
the manufacture of anti-friction bearings, is the only 
British manufacturer of all four basic bearing types 


the ball, evlindrical roller taper roller and sphe rical 


SKF THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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DESIGN MATERIALS MO TINEER 


W exrare is today an integral part of the production 
process, but the value and the costs are difficult to assess. 
Services provided are extremely diverse in character, 
practices differ between industries, and between firms in 
each industry. One aspect has become common to all: the 
cost of welfare constitutes an appreciable addition to the 
annual wages and salaries bill. 

It is desirable that a clear picture is presented of the 
costs of these amenities; of how costs are allocated; of 
their value in terms of production efficiency, labour 
relations, and the retention of labour; and of how the costs 
compare with those of other organizations at home and 
abroad. This last point gains topical importance by the 
imminence of the European Common Market and the 
possibility of the introduction of a European free trade area. 

A comprehensive survey of the subject is currently 
being conducted by the International Labour Organization. 
In Britain, the report of a survey of the cost of welfare, 
entitled ““The £ s. d. of Welfare in Industry,” has recently 
been issued by the Industrial Welfare Society, Robert Hyde 
House, 48 Bryanston Square, London, W.1. A total of 
fifty-five firms, twenty-one in engineering, participated in 
the survey. They range from an engineering company 
with 250 employees to a chemical concern with 110,000. 
The period covered was the firm’s finarcial year ending 
in 1957. 

Factual information in the report is itemized, summarized, 
and presented in tabular form. Throughout, the data 
relating to the median firm is taken as being more repre- 
sentative than an averaged figure in a widely ranging 
survey of this character. The median firm is defined as 
that placed mid-way in a list of firms arranged in order of 
rank for the item under consideration. 

In the overall summary the cost of personnel adminis- 
tration, as distinct from welfare, is shown as {11 10s. 4d. 
per employee per annum, or 1-98 per cent of the total 
remuneration, including cash bonuses and holiday pay. 
The cost of welfare benefits, however, is given as {84 5s. 6d., 
or 14-49 per cent of the total remuneration. The tangible 
welfare benefits are, to varying extent, contingent ones. 
They depend on whether the employee eats in the canteen, 
participates in social and sports clubs, is sick, or lives 
beyond the age of seventy. It is incorrect, therefore, to 
express the figures in a manner that suggests the employee 
receives almost {2 per week in benefits. 

Expenditure on welfare in the engineering industry, 
12 per cent, is lower than for industry in general and is 
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PRODUCTION METHODS WORKS EQUIPMENT 


Welfare Costs 


contrasted with 18 per cent for the food industry. The size 
of the firin, in terms of the number of employees, cannot 
be correlated with the varying rate of expenditure. One fact 
emerges clearly—welfare benefits are not applied to 
supplement a low wage rate. As has been found in the 
U.S.A., the higher the wage rate the higher the scale of 
benefits. 

In the provision of housing and health services Britain 
is ahead of European countries. As regards pensions, 
family allowances, sickness payments and holidays, many 
European countries are doing nguch more than is generally 
realized in Britain. To quote the survey—““West Germany 
is now, with its most comprehensive pension and sick pay 
scheme, a far more thorough welfare state than Great 
Britain”. The rates of employer contributions to com- 
pulsory social security schemes in thirteen European 
countries in 1956, expressed as percentages of assessable 
wages, showed that only in Sweden and Ireland were 
they lower than in Britain. All the six European Common 
Market countries pay higher rates. From this it must 
not be inferred that British wage rates are exceptionally 
high; Switzerland and four Scandinavian countries had 
higher average hourly earnings. 

These matters, and the question of how the cost of 
social security measures will be spread between the State, 
the employer, and the employee, will be of some importance 
in the years ahead, and particularly should unilateral 
operation of the six-country European Common Market 
develop. To attempt to divert the cost entirely to the State 
would inevitably result in a higher level of genera! taxation. 
This would mask the issue but must be regarded as 
inequitable, as it tends to bear unfairly on the efficient 
and prosperous firm. 

The Industrial Welfare Society has done a notable 
service in conducting this survey and making the report 
available. It should be in the hands of all concerned in 
the organization of welfare activities and could be of great 
value to managements in providing reliable data on what 
is being done in this country and abroad. The motor 
industry is no laggard in these matters and, as this was 
being written, it was announced that a progressive company, 
employing more than 17,000 people in four factories, and 
building a fifth plant that will engage another 4,000, had 
launched a new non-contributory life insurance and 
pension scheme. This has the aim of “ensuring that the 
employees should always be better off than if they had to 
rely only on the minimum State benefits’’. 





The new Austin A40 is well proportioned 
and has ample window area. By 
extending the roof almost to the rear, 
an impression of length is gained 


Bodywork Review 


An Analysis of the Trends and Improvements Revealed by a Study of the 1959 Cars 


Ox: of the most interesting trends in private car body- 
work during recent years has been the divergence of design 
between the small and the large car. This divergence was 
even more pronounced than ever before at the 1958 London 
Motor Show. The design objective in respect of the smallest 
models is of course to make the best possible use of the 
space available, having regard for the capabilities of the 
engine. At the other end of the scale, the larger cars are 
constructed to provide the maximum of comfort for at least 
six adult people. Between these extremes is a wide selection 
of family saloons, drop-head coupés and sports cars; body- 
work is available to suit all tastes while the size, appointments 
and the quantity produced form the basis on which the 
price is determined. 

A study of the latest designs reveals that engineering 
technique is by no means confined to the mechanical parts of 
the latest cars. Rather is there evidence of an increase in the 
number of chassisless models designed on sound basic 
principles. In this form of construction, it is important to 
spread the loads, rather than to take them locally at the 
different application points. Also the design must be such 
that the stressed panels are stabilized against bending or 
buckling. Torsional stresses are taken by the inside and 


outside panels, while the roof pressing and the door pillars 
all take their share of the overall bending loads, which are 
also spread over the door sills, the propeller shaft tunnel and 
various stiffeners. 

Variations on this basic theme include the mounting of the 
engine and front suspension on a separate sub-frame under 
the front of the body shell. Alternatively, the body sides 
and other panels can play their part in the overall stiffening of 
the body structure and can carry the engine and front 
suspension; this means, in effect, that only the bonnet, boot 
lid, and in some instances the doors, are unstressed parts. The 
constructional method chosen may have some bearing on the 
ultimate outward appearance of the car. 

In contrast to British and Continental practice, most of the 
American cars have a separate chassis, so that the bodywork 
takes little or none of the main loading. This fact has a 
direct bearing on the facility with which frequent changes of 
bodywork styling can be made. 

A year ago, only three British cars featured wrap-round 
windscreens, but, with the increasing availability of this 
type of windscreen glass during the interim, the number of 
cars so fitted has greatly increased. This change has brought 
about an increase in the number of cranked screen pillars, with 


This view of the basic structure of the 
Austin-Healey Sprite shows how the engine 
compartment extends between the leg wells 
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consequent alteration of the fundamental design of front 
doors. From the rapidity with which the series production 
bodywork has so far changed in this respect, it is reasonable 
to assume that the trend will be extended to the majority of 
new bodies now being designed. 

One of the latest examples in the unitary construction 
sphere is the Humber Super Snipe. The all-metal body, 
which is basically the same as that of the Humber Hawk, is so 
designed that it provides great strength with a low centre of 
gravity. Interior accommodation is provided for six grown 
people, and ease of entry has received particular attention. 
With a wrap-round screen and cranked pillars, there is 
inevitably some reduction in front door opening width 
above the waist-line. However, in this instance the wheel- 
base of the Humber Super Snipe is sufficiently long to avoid 
excessive encroachment on the width of the opening. This 
indicates that, provided that there is sufficient body length, 
this latest design of screen can be used without obstructing 
entry, but that if it is to be employed on cars of shorter 
wheelbase, then there is a strong case for the employment of 
only two doors. 

The introduction of the cranked windscreen pillar has 
brought with it the problem of water running down the 
outside of the pillar above the waist-line, seeping through 
the gap between the door and the pillar, and ultimately 
dripping on to the floor inside the car. Disposal of such 
water has been catered for in most designs by the introduction 
of a separate water channel, leading forward and downward 
from the rear of the horizontal portion of the pillar; the 
channel runs just below the waist-line of the scuttle and 
disappears behind the front wing pressing. Normally, the 
rear end of this water channel is concealed behind the 
closed door. Thus, when water runs from the roof down the 
pillars and the outer edges of the windscreen, and seeps 
through the door break-line, it is caught by this channel and 
led away to the ground. An entirely different method for the 
disposal of water from the upper part of the car is employed 
on the Panhard Dyna de luxe saloon. Here, the roof water 
channel extends along the sides of the roof above the doors 
and then drops downward at the pillars to a point well 
below the waist-line of the car. 

One of the few new examples of the chassisless method 
of construction is the light-weight integral structure of 
the Austin-Healey Sprite. Underneath the body panels and 
well forward in the wheelbase is a pressed steel scuttle unit, 
taking the form of two separate leg compartments and 
toeboards, one on each side of the engine installation; 
this structural unit extends back as far as the instrument 
panel. At the top of the scuttle are the fixings for the wind- 
screen frame and the bonnet hinges, and at the bottom, the 
assembly is attached to the main structure comprising the 
two body sills, the propeller shaft tunnel and the main floor 
pressings. Two L-shape, top hat sections beneath the seats, 
extending from the central cross-members to the rear 
portion of the structure, provide part of the support for the 
luggage boot, in which are carried the spare wheel and the 
petrol tank. Additional support for the rear end is provided 
by the stressed panel over the boot. 


The bonnet, front wings and grille form a single fabricated 
assembly that is rather a heavy structure to hinge on the 
scuttle. When it is in the down position, a forward cross- 
member supports the hinged portion. The doors of the 
Sprite are hinged at the front and secured to the shut-pillar 
by interior locks, devoid of outside operating handles. To 
open the door, it is therefore necessary to release the catch 
inside the body; this means that, when the hood and side- 
screens are in position, the hand has to be passed through 
the side-screen flap. Since the body is an open two-seater, 
there is little point in using the lockable type of catch with 
an outside handle; the inside handles can be reached in any case. 
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Popular in pre-war cars, the sliding roof has completely 
disappeared from production models. In its place, as a 
means of ventilation, many cars feature some form of styled 
grille, which takes up much of the scuttle panel below the 
windscreen and forms the intake for fresh air. Such a 
location has the advantage of avoiding the entry of exhaust 
fumes from traffic ahead. An example of this type of intake is 
found in the new Rover 3 Litre saloon, where the fresh 
air is channelled into the body through two grilles set in the 
edges of the roll above the instrument panel, at the corner 
curves of the windscreen. The fresh air supply can be 
controlled by a neat lever close to the grille and can be shut 
off when it is not needed; it is quite independent of the heater 





Constructed of reinforced plastics, the latest Berkeley four-seater is 
available either in open form or with a hard top. As the lower view 
shows, accessibility with the bonnet raised is excellent 


and demister equipment. To complete the interior cir- 
culation, air extraction is assured when the windows are 
lowered: above each is a louvre, to avoid draughts or the 
entry of rain. 

A new method of construction for metal bodywork has 
now been introduced by Aston Martin Lagonda Ltd., in the 
form of the new Aston Martin DB4. The aerodynamic 
bodywork is built up in two major assemblies. Below the 
waist-line is a series of sheet steel pressings comprising the 
floor between the front bulkhead and the luggage boot, a 
sturdy front bulkhead, a pair of rear wheel arches and a rear 
bulkhead; these pressings are reinforced where necessary for 
rigidity. Under the wide door openings are sturdy box 
section sills. 

Above this assembly is a light-weight structure of small 
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On the Lotus Elite two-seater, the inclination of the front and rear 
edges of the doors is such as to provide relatively easy entry and egress 
for the occupants, in spite of the very low build of the car 


diameter steel tubes, welded to form the framing of the upper 
part of the bodywork. At the front is the frame for the wrap- 
round windscreen, from each side of which the cant rails 
sweep rearwards. From this major framing extend the rear 
window surround and the rear wing tail-piece framings; the 
latter are bridged across the bottom of the boot by a further 
light-weight tubular framework. The front pillars support 
the large windscreen, but the doors are hinged to the main 
chassis. structure, and their weight is distributed to the front 
bulkhead, to which the A-pillar is secured. This system of 
chassis and body frame construction was evolved some years 
ago by Carrozzeria Touring, of Milan, and has been 
thoroughly tested. The Aston Martin body is panelled in 
light alloy pressings of very attractive form. 

The new Austin Hirecar consists of an all-metal body 
built by Carbodies Ltd., on an Austin taxicab chassis. This 
body has four doors and, as well as providing a high standard 
of comfort for the passengers, introduces a number of inter- 
esting features and materials. Since it is a hire-car, there is a 
division between the driver’s and passengers’ compartments, 
and the top of this division comprises two fixed glass panels. 
Let into the panel on the driver’s side, at a point near his 
ear, is a circular aperture made of white plastics material, 
which is fitted with a rotary shutter. The assembly is 
secured to the glass by three bolts and the shutter can be 
opened or closed by either the passengers or the driver. 

In the rear compartment, on each side of the division and 
just inside the doors, are two sturdy half-pillars, which 
prevent passengers from bumping their shins against the 
folded occasional seats, as they enter the car. These occasional 
seats are bolted to the floor and, in the stowed position, are 
secured to the division by catches. The rear seat can accom- 
modate three passengers, and on the model on show, two 
additional passengers could be seated on the folding units. 
According to information gathered at the recent London 
Show, however, these separate seats may be replaced by a 
single bench type seat. 

The door trim throughout is of the new moulded Royalite 
material, which is smooth and very easy to clean—a point of 
particular importance to hire-car operators. For the seat 
trimming, high- quality hand-buffed leather is employed over 
foam rubber foundations, and the rear seat is built up on a 
board base. The heater unit is in the rear seat pan and is 
well set back to prevent its being damaged by passengers’ 
heels. A noteworthy feature is that it provides warm air at 
foot level. A switch on the off-side centre pillar controls 
the heater and can be operated by the passengers. 

In the driver’s compartment, a seat is provided on the near- 


506 


side to accommodate an additional passenger and, when not 
in use, it can be folded up to the squab to provide an unob- 
structed floor space for luggage. A large boot behind the 
rear seat augments the luggage-carrying capacity; the boot 
lid is hinged at the bottom and is supported by hinged stays 
when open. The spare wheel is stowed flat against the squab 
board of the rear seat and is secured by a large wing nut. 
Only a few turns of the nut are needed to release the wheel, 
because the retaining bracket is designed to slip through the 
central hole in the wheel. The driver’s seat is adjustable, 
both back and forward and for height, over a wide range. 
It has a foam rubber cushion and squab, covered with hide. 

At the front of the vehicle, the grille is integral with the 
bonnet, and the bonnet pressing is braced by steel tubes 
welded in position underneath the main panel. The bonnet 
catch is set low down and is formed by an external sliding 
trigger between the bumper bar and the radiator grille. 
All the doors have drop-windows, which can be opened and 
shut by pressure on a length of metal section secured to the 
top of the glass: the mechanism is balanced so that the 
window has no tendency to move from its set position. The 
absence of handles or catches makes for a minimum of 
projections on the inside of the doors, and so reduces the 
risk of injury to passengers. 


Plastics bodywork 

Body designers are not confined to metals in their choice of 
structural materials and considerable progress has been 
made in the use of glass fibre reinforced plastics materials in 
the form of mouldings. One company with much experience 
in this field is Berkeley Cars Ltd. Their latest model is a 
four-seater body which, like their sports two-seater, is 


Another feature of the Lotus Elite is a large parcels shelf behind the 
seats. The protruding tops of the suspension units are trimmed 


available with either a soft or a hard top. All the Berkeley 
cars are constructed on the chassisless principle, the body 
and frame being of polyester-glass plastics, into which 
bulkheads and cross-members of aluminium alloy are moulded 
during the laying-up stage. 

The bonnet of the new four-seater model is a one-piece 
moulding, hinged at the scuttle and incorporating the 
frontal grille. This design gives complete accessibility for 
servicing and overhaul of the engine, front suspension and 
steering. The bonnet is secured at the forward end by a pair 
of spring-loaded trigger catches operating in a metal tube 
moulded into the bonnet; it can be held open by a light- 
weight rod fitting into a clip on one side of the body. At 
the rear, the spare wheel is mounted on the outside of the 
body and covered with a polyester-glass moulding. To this 
cover is fitted the rear number plate, together with its 
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illumination lamp. The wiring to this lamp is fitted with a 
two-pin plug, which can quickly be disconnected when the 
cover is removed. 

There are no exterior door handles on Berkeley cars, and an 
interesting lock arrangement is used on the two-seater 
hard-top body. The side windows are made up and bound in 
a plastics covering material and glasses are inserted, the rear 
glass being fitted inside the front glass and left free to slide. 
The doors can be locked from the inside when the driver 
gets out of the car. To unlock the doors, the sliding section 
of the glass is pushed forward until there is sufficient space 
for the hand to be inserted and the key fitted into the lock. 

A new small car, as yet untried under service conditions, is 
the Stirling, manufactured by S. E. Opperman Ltd. This is 
another polyester-glass plastics structure of clever design, 
without a separate chassis. It mainly comprises two major 
mouldings, with a horizontal joint, and two door mouldings. 
The body is designed to carry two adults and two children. 
The lower half of the body is a large boat type moulding, in 
which steel reinforcements are embodied during lay-up; 
these reinforcements carry the main loads of the engine, 
transmission and wheel suspension. There are no orthodox 
bulkheads, but a sturdy parcels rack across the forward end of 
the lower moulding helps to take the front suspension loads. 
All the window glass is in the upper moulding, which 
comprises the roof dome, instrument panel, bonnet top, 
boot lid and the upper portions of the front and rear wings. 
The joint line of the two main mouldings is about half-way 
up the body, and each moulding incorporates an outward- 
turned flange to make the joint. At the rear of the car, the 
joint occurs at the level where normally a boot lid would 
join the body, while at the front end it is below the head- 
lamps, at a level where generally a lifting bonnet joins the 
grille. 

Two large mouldings form the doors, which give good 
access to the front seats. When the rear seats are not occupied 
the squab can be folded down to provide additional luggage 
space. The layout stems from the rear installation of the 
engine and transmission, and indicates great possibilities for 
the future of polyester-glass plastics to car construction. 

Jensen Motors Ltd. were the first to manufacture a high- 
performance saloon car body of polyester-glass plastics, and 
basically the body design of their 541 model has remained 
unchanged in the 541R. An interesting detail of this car is 
the inverted air extractor grijle, which is just below the top of 
the bonnet. This grille has been incorporated in the bonne! 
so that it does not interfere with the aerodynamic shape of 
the car. It improves cooling efficiency by avoiding any 
build-up of air pressure inside the engine compartment. 

Another application of polyester-glass bodywork, to a 
light chassis, is the Frisky small car, made in convertible 
and hard-top forms. Several changes have recently been 
made to the styling of these models, to facilitate the moulding 
of the body-work; among them is the use of a much simpli- 
‘fied, one-piece moulding for the rear end. The new Frisky- 
sprint is designed to conform to international competition 
regulations. Its bodywork comprises a series of mouldings, 
bonded together, and embodies deep sills at the base; two 
small drop-flaps are incorporated to facilitate entry into the 
vehicle. 

A newcomer to the Show was the plastics-bodied Peerless 
G.T. coupé. This body is, in fact, built up of 57 separate 
polyester-glass mouldings bonded together into a complete 
body unit. The boot lid is of unorthodox design and takes 
the form of a large flap in the lower tail of the body rather 
than a lid. Pivoted on two lift-away hinges at the top, the 
flap lifts upwards to give access to the boot or the spare 
wheel. 

Another car with integral body-chassis construction, of 
reinforced plastics, is the Lotus Elite. This two-seater, 
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two-door body has a large wrap-round windscreen and rear 
window, and the door windows have hinged quarter panels 
for ventilation. Behind the two seats is a large parcels shelf, 
oneach side of which the upper ends of the rear suspension units 
protrude into the bodywork, where they are readily accessible; 
the protruding portions are trimmed and topped with a 
small cap. Space for luggage is provided in the rear of the 
body. 


Shallow roof pressings 

Another outstanding design feature that is being rapidly 
adopted on most saloon models relates to roof pressings which 
are becoming progressively shallower. This feature is very 
noticeable on the new Austin A40, on which the pressing has 
a slight transverse convexity over the central portion, 
terminating at each side in a moderately sharp radius and 
then a short drop to the cant rail. In addition, the roof 
extends slightly aft of the wide and deep rear window. 
The use of shallower roof pressings means that the glass 
height must be increased since it is undesirable to reduce 
the interior space between the floor and headlining to less 
than about 48 in. 

Not only has the new Studebaker Lark a shallow roof 
pressing, but also it is provided with one long water channel 
along both sides of the roof and across the front above the 
curved windscreen head-rail. This means that normally, 
water does not run off the roof and down the windscreen, 
but is channelled to the rear of the car, above the wrap- 
round rear window, and dispersed by the airstream. 


Fold-down doors are an 
unusual detail of the 
“4 
Friskysprint two-seater 
competition car 


Below: On the Peerless 

G.T. coupé, access to 

the boot is through a 
vertical opening 





A study of this body discloses a new relationship between 
the doors and their pillars. Normally, the width of the 
upper parts of the pillars is related to the door opening line 
and is the same at the top and bottom. On the Lark, how- 
ever, the centre pillar, which is visible between the front and 
rear doors, tapers from waist to roof. As a result, the rear 
edge of the front door glass is inclined rearwards, while the 
front edge of the rear door glass is, in fact, vertical, as 
viewed in side elevation. This produces two break-lines, 
which remain parallel from the bottom of the doors to the 
waist and then converge until they almost meet at the 
roof-line. 

This altered relationship appears also at the rear of the 
rear door. The quarter pillar that forms the upper portion of 
the door jamb leans back from the waist, but the break-line is 
vertical, so that in fact it cuts across the pillar from top to 
waist. The door edge continues downwards on the same 
line and, when level with the top of the rear wheel opening, 
encroaches slightly into the rear wheel arch, so that there is 
oniy a small radiused area, or rocker panel, above the door 
sill. Surprisingly, the whole styling of this car is European in 
character rather than American: the front overhang is 
limited, while the rear end is completely devoid of fins and 
massed rear lamps. 

Another approach to the styling of the rear portion of the 
roof is on the Lancia Flaminia. Here, the rear quarters are 
stiffened by a deep fin extending from the top of the roof to 
the rear of the boot; it is almost an L-shape as viewed from 
the side of the car. The very deep rear window has the 
appearance of being sunk between the fins and is fitted with 
a pair of windscreen wipers. Such radical departures from 
the traditional design of roof pressings, while playing their 
part in the overall styling of the car, are also desirable to 
stiffen shallow roofs of large area. 


Body side panels 

With slab-sided bodywork, the actual position of the 
waist-line is in many instances rather indeterminate, espec- 
ially when it blends with the crown line of the wings. Never- 
theless, the slab-sided style appears to be holding its position. 
Examples of this type of bodywork include most of the 
Ford range, the new Rover 3 Litre, the Riley and the Wol- 
seley models. On a number of cars, the rather plain appear- 
ance has been counteracted by introducing shape into the 
panels somewhere along the length of the car, thereby 
providing well defined boundary lines. 

Examples of pressings with pronounced relief are the 
side panels of the Standard Vignale Vanguard. A pressed 


A noticeable current tendency is towards shallower roof pressings. 
An example of this styling is found on the new Studebaker Lark 


line, forming the boundary of a depression, rises up and 
forward on the front door, and is then swept back and 
continued over the rear door, and above the rear wheel 
opening, finally merging with the main surface at the rear of 
the car. In addition, the edges of the wheel openings are 
swaged outwards to provide the stiffness required round 
this unsupported section. A different, and less pronounced, 
relief effect can be seen on the Vauxhall Victor, in which a 
sweep in the top portion of the rear door joins what is 
almost a V-section on the rear wing. 

Distinct lines that conform to the more orthodox wing 
profile are retained on the new Jaguar Mark IX; the line 
sweeps downwards from the crown of the front wing to the 
lower part of the rear wing, the contour of which it then 
follows. The same principle is applied to styling of the new 
Armstrong Siddeley Star Sapphire, and also to the Daimler 
Majestic, but to a lesser degree, in that the front wing line 
merges into the main shape at a point some distance along 
the front door. The slab-sides of the Humber Super Snipe 
are relieved by a step in the waist-line at a point half-way 
along the rear door, and the wheel openings are swaged 
outwards to provide stiffness. 

On the Sunbeam Rapier, there are slightly out-turned 
tail fins, extending from the rear door to the back of the car, 
to enliven the appearance. In addition, on many models, 


rubbing strips and mouldings are employed in a number of 


Rear-end treatment of the Studebaker Lark is restrained. The opening 
lines of the doors are obliquely disposed on the pillars 


ways to provide break-lines. A feature of the Vauxhall 
Velox and Cresta models is a wide moulding that starts at the 
headlamp hoods and continues along the complete length of 
the bodywork. In contrast, the Austin A55 has an applied 
side moulding that dips sharply in the centre of the rear door 
and then rises and curves away to the rear of the car. More- 
over, this model has a raised rubbing strip over both wheel 
openings and extending the full length of the body sill. 


Bumpers 

Although the standardization of the height of bumper bars 
remains unsettled, the actual layout of these bars on British 
cars appears to have stabilized in the designs that just turn 
round the sides of the bodywork. Practically all models 
now fit this style of bumper, with or without over-riders. 
The possible future trend in respect of bumpers is indicated 
on the new Austin A40, in which the rear bumper extends 
for a distance along the sides of the body and conforms 
closely to the body shape. This bumper has flat portions 
and holes for the mounting of the number plate and its 
illuminating lamp. On the Austin-Healey Sprite, there is no 
rear bumper, but a pair of large over-riders is secured to the 
back of the body—an arrangement’ that has previously 
appeared on other sports cars in both this and other countries. 
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Right: The Humber Super Snipe 
has the same body shell as the 
Hawk and has good proportions 


Below: On the Lancia Flaminia, 
fins on the rear wings are taken 
upward to the roof line 


The over-riders of the Simca P60 Aronde embrace large 
oval rubber buffers, which protrude about 14 in ahead of 


their casings and some 4} in from the bumper bar. One of 


the advantages of using rubber at this point is that when 
these buffers come into contact with another vehicle, there 
is no chromium plating to be damaged at the point of impact. 
In contrast, several of the 1959 American cars have their fog 
lamps in the bumpers, near to the ground and arranged to 
direct their beams either to the centre or to the side of the 
road. 

Conceptions with regard to frontal styling and the shape of 
radiator grilles vary widely. Although a number of cars— 
such as the Ford models, the Hillman Minx and the Morris 
Minor 1000—have the wide and shallow style of grille, the 
vertical styling is retained on the Jaguar, Armstrong Siddeley, 
the Wolseley and Riley ranges, and on the Austin A35. In 
addition, there are the almost square grilles on cars such as 
the new Austin A40, the MGA coupé and the Bristol 406. 
The slit type of frontal styling, that started with the Citroén 
D.S.19, is found also on the Lotus Elite coupé and the 
Ferrari 250 Granturismo coupé, on which it is very 
pronounced. 


The spare wheel 

Stowage of the spare wheel is always a problem, par- 
ticularly since accessibility is so important. On many 
American cars, despite their size, there is a shortage of boot 
space, because the spare wheel is merely placed on the 
floor of the boot and secured there. If the wheel is to be 
inside the boot, then it should be accommodated vertically. 
One ingenious arrangement is that of the Simca Vedette, in 
which the wheel is housed in the hollow of one rear wing 
fin. Another approach, used on the Bristol 406, is to stow 
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the wheel vertically within the normally unused space 
between the scuttle and the front wheel. Access is provided 
by constructing the rear portion of the near-side wing in the 
form of a large flap, which is hinged at the top and lifted up 
when the wheel is required. 

Provided that there is enough room, a practical solution is 
to carry the spare wheel horizontally under the floor of the 
boot, where it can be secured by an angle-iron carrier. The 
carrier is generally hinged at its forward end and is lowered 
or raised by means of a long bolt, used as a screw jack, 
fitted into the floor of the boot. Such a system is employed 
on the Vauxhall Velox and Cresta models; the operating 
bolt head is close to the rear of the boot and is turned by the 
wheel-nut spanner. Provided there is enough room to 
operate the spanner, it is not necessary to unload the luggage 
from the boot in order to free the spare wheel. In the ample 
boot of the Armstrong Siddeley Star Sapphire, the spare 
wheel is in a separate compartment beneath the boot floor, 
an arrangement that permits the spare wheel to be removed 
without disturbing any luggage. 


Colour schemes 

An interesting analysis of the colour situation at the 
London Show was carried out by the Paints Division of 
Imperial Chemical Industries Ltd. It revealed a still further 
decline in the use of black as an exterior finish, with a marked 
increase in the use of shades in the ivory and coffee range. 
The popularity of red and maroon, although still high, 
had fallen by nearly a fifth and the greens had suffered a 
considerably heavier eclipse, partially compensated by an 
increased use of blue shades. Used on their own, metallic 


What appears to be a spare wheel cover on the Plymouth Fury is, in 
fact, a swaging to stiffen the unsupported area of the boot lid 





These two views of the Peerless G.T. coupé illustrate the deep floor wells and the width of the door sills, which contain the petro! tanks. The rear 
seat is a one-piece, hammock type moulding in reinforced plastics. Some elbow room is given by inclining the door trim panel below the waist-line 


finishes appeared on a larger number of cars than last year 
but this finish found less favour as part of a two-tone scheme. 
There is no doubt that, as a whole, car manufacturers are 
giving increased attention to colour finishes as a sales feature. 
['wo-tone and even the so-called three-tone exterior finishes 
are now common and, rightly, the colours are chosen to 
enhance the overall styling and to emphasize certain features 
thereof, rather than to disguise faulty or misplaced lines. 
Where single colours are used, the appeal of the more vivid 
hues appears to be increasing. 
Three-tone schemes are offered on the new Standard 
zgnale Vanguard; one such scheme features a coffee colour 
f, off-white for the mid-portion, including the bonnet 
id boot tops, and coffee colour again for the lower portion. 
alternative choice comprises coffee and pink. The range 


j od is used to a marked extent in the interior of the Jaguar 
Vark |X. Between the tables is a lockable compartment 


of two-tone colours for the new Humber Super Snipe 
includes two shades of green, black and blue, and two- 
tone grey; several single colour schemes, including metallic 
blue and grey, are also available. 

Typical of the lower-priced family saloons, the Hillman 
Minx de luxe can be obtained in grey and red, grey and 
blue, grey and green, powder-blue and charcoal, and other 
two-tone finishes with exotic but non-descriptive names. 
The same colours are available for single-tone finishes. 
Two of the new range of colours available for the 1959 
Vauxhall cars are ivory and a special shade of pink known as 
Royal Glow; another is ivory with silver-grey. 


Body design features 

If the body of a car is to be truly functional, certain basic 
principles must be observed by the designer. Among these 
principles are: the body shall carry two or more persons with 
a certain amount of luggage, and that, at the same time, 
the body must permit reasonable access to mechanical parts 
for overhaul and servicing. On that basis, there are several 
current designs, both among the cheaper and the more 
expensive cars, that cannot be regarded as entirely successful. 

One of the most difficult of all features of the design of 
a saloon is to obtain a low overall height without restricting 
the room inside the car. This problem is particularly 
intractable in the sports coupé style of bodywork. To enter a 
very low hard-top car is always something of an acrobatic 
feat, and such entry should not be further impeded by the 
need to climb over a very deep door sill. Deep foot wells 
are needed in many instances to obtain a low roof-line, and 
these involve the employment of a deep propeller shaft 
tunnel in both the front and rear compartments of private 
car bodies. 

In some of the new cars, access to the luggage space in 
the tail is obtained by hinging the seat squabs. However, 
with this arrangement, it is essential that the opening into 
the boot is not appreciably obstructed by the rise in the 
floor necessary to clear the rear axle casing; otherwise this 
feature may make it difficult to pass cases into even the most 
adequate boot space. The danger of baggage being damaged 
as it is slid over such obstructions should also be considered. 

A feature of bodywork design that is particularly un- 
desirable for wet weather travel is excessive sweep of the 
sides into the tail, viewed in plan. On some well-known cars, 
this sweep is so sharp that much of the rear periphery of the 
tyres is not adequately covered by the wing line. With such 
a design, water is bound to be flung over following vehicles 
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and will also be turned back, in the turbulent wake, on to the 
rear of the car. 

The ventilation panels on front door windows, in many 
cases, could be improved. Generally, these panels comprise a 
piece of glass in a frame pivoted on the door and surrounded 
by a rubber sealing strip. When they are open, a considerable 
draught may be directed on to the face of one of the occupants; 
moreover, in a high wind they may allow rain to be driven 


into the car. In heavy rain, some are by no means proof 


against the entry of water, even when closed, especially 
after lengthy service. 

Finally, the catches on most of the standard products, in 
the form of a small cam lever, which is pivoted to wedge 
against a vertical post, are of little use against a burglar. It is 
a simple matter to insert a thin blade and lift this catch 
upwards, thus allowing the arm to be inserted and the door 
unlocked. On the Volvo 122S there is a cam fastener for 
these panels that cannot be turned until a central button is 
depressed from inside the car. 

An appraisal of the 1959 American car models, to the 





The Armstrong Siddeley 346 is one of the few limousines in series 
production. There is ample leg room below the occasional seats 


extent of analysing the variety of shapes and decoration, 
indicates a number of trends that could be expected to 
become part of the basic styling in due course. As mentioned 
earlier, relatively frequent major changes in the body styling 
of these cars is possible, largely because the body is mounted 
on a separate chassis and therefore does not have to be 
designed as a stressed structure. With a stressed body, 
modification of styling features must frequently be confined 
to points where the basic strength of the structure is not 
affected. For example, changes could be made to the bonnet 
lid by the use of a double-swaged line in the place of the 
present single and centrally positioned swage. Properly 
carried out, this feature would stiffen this area of metal 
considerably. It is expected that paired headlamps will be 
adopted by British manufacturers in the relatively near 
future, and these undoubtedly will result in marked changes 
in frontal styling. 

The upper halves of the rear wheels on some American 
models are concealed by a long, rectangular wheel cover, so 
as to avoid a break in the lower skirt line without permanently 
boxing in the rear wheel. There is also a tendency to retain 
the very wide rear window, but to reverse the rake of its 
sides by taking it further up into the roof dome, while 
keeping the line across the body relatively straight and 
bringing the rear seat squab rather further aft. Some new 
British and Continental designs show a trend towards the 


Automobile Engineer, December 1958 


Entry to the rear seats 

of the Volvo 1225S is 

made easy by the 

shallow door sills and 

the forward location of 
the rear seat 


elimination of the ventilation panels on the front door, by 
having the upper portion of the cranked pillar vertical, thus 
permitting the use of a full-length wind-down glass in the 
window. 


Insulation and corrosion prevention 

During the past few years, developments have taken 
place in engines, transmission and exhaust systems that have 
done much to make even the low-price cars adequately 
quiet-running. However, it has been up to the owner to 
deal with many of the problems of rust attack and the 
inherent drumming associated with metal box-like structures. 
Examination of the latest products reveals that most of 
the manufacturers are at last making real progress in the 
sealing and sound-deadening of bodywork during manu- 
facture. 

As an example of this better outlook, the Citroén DS.19 
has a thick layer of insulating material covering the under- 
side of the bonnet. Underneath the huge bonnet of the 
Pontiac Bonneville is a large sheet of insulation, approxi- 
mately } in thick, which is held in position by lengths of 
thin wire secured in small clips. This method of securing 
the insulation ensures the minimum transmission of noise to 
the metal panel through the insulation attachment fittings. 
Another feature of the bonnet and boot lids of several of the 
new models is that their undersides are treated with an 
insulating compound as a means of preventing drumming. 


The facia of the Panhard Dyna is covered in the body trim material 





In addition to the treatment of such external panels, there 
is an increasing tendency to use thicker underfelt than 
before inside the car. This is secured underneath carpets, 
around propeller shaft tunnels, on the forward toeboards and 
in the rear seat pan, near the rear axle. In addition, many 
cars now feature carpets with thicker piles than previously; 
this of course is also a sound-deadener. The roof of the 
Simca P60 Aronde is fitted with a layer of sound-insulating 
material, as is the Dutch DAF small car. The headlining of 
the DAF car is held in position in the roof by a series of 
metal pressings adjacent to the cant rail, instead of by the 
niore usual method of fastening it to roof-sticks and bringing 
it down the sides of the roof in a sweep 

The box sections necessary on modern all-metal body- 
work, particularly in the floor area, are traps for moisture, 
which attacks the inside of the sections and ultimately rusts 
them away. Many of the all-metal body structures exhibited 
this year are dipped successively into large baths of rust- 


proofing solution and paint, to ensure that all interior and 
exterior surfaces are proofed against rusting for several years 


of service life. This treatment is undertaken after the 
main components of the body shell have been assembled, 
and includes the complete immersion of the lower part of the 
body in a bath of paint, followed by stoving to provide a hard 
surface. Later in the process of manufacture, the whole 
floor is sprayed with an anti-drumming compound. 


Interiors 

The rapidly improving quality of interior trim and 
furnishing on the more popular cars is very marked. For 
reasons of economy, it cannot be expected that the use of 
1igh-quality materials such as figured wood for facias and 
joor cappings, and leather for interior trimming, should be 


The rear-end styling of the Dodge 
Custom Royal is emphasized by 
the projecting form of the lamps 
and of the bumper over-riders 


standard in all family saloon cars, but it is a sign of the 
times that these materials are no longer confined to specialist 
body production. 

Of the recently announced cars, the Rover 3 Litre is an 
example of quality furnishing. Its deep seats are styled 
with a wide roll along the front and sides of the cushions, 
together with a series of flutes across the mid-portion, both 
on the cushions and the squabs. A walnut finish has been 
selected for the glove locker lids and for the door fillets; 
these fillets take the form of strips just below the level of the 
windows. 

On the Humber Super Snipe, burr-walnut veneer is 
employed for the complete facia and for the wider door 
cappings, and also for the two folding tables provided for 
rear seat passengers. The Jaguar Mark IX has a similar 
interior finish of quiet dignity and, in addition, is provided 
with a lockable compartment on the back of the front seat. 
Leather trimming is featured on the Armstrong Siddeley 
Star Sapphire, and a two-colour trim is obtainable—black 
for the outer roll of the seats and squabs, and white for 
the seating portion. In the lower-price range, the Wolseley 
Fifteen-Hundred is provided with a walnut veneer on the 
facia and door cappings. 

A safety feature that is becoming increasingly popular is 
the use of a shock-absorbent, moulded roll across the whole 
of the front compartment, just above the facia panel. This 
safety moulding, usually in a relatively hard rubber-like 
material, in some instances covers the space between the 
lower inside edge of the windscreen and the top of the 
facia, and terminates in a deep roll section protruding over 
the edge of the facia. The Standard Vanguard is fitted with a 
padded roll below the facia panel instead of in the more 
usual position above it. In the case of the Swedish Volvo 


Unorthodox body construction methods 
are employed on the Aston Martin DB4, 
which has highly aerodynamic lines 
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The new Rover 3 Litre car has 
unitary construction of chassis 
and body. A two-tone colour 
scheme emphasizes the waist-line 


122S, the safety roll is extended, with tapering section, for 
some distance along each front door; on the Rover 3 Litre, 
the roll is continued along the full length of the doors, 
underneath the windows; while on the Bristol 406, rolls are 
provided above and below the facia. In the Vauxhall Velox 
and Cresta models, the moulded safety roll is covered with 
dark leathercloth and so placed that reflections from a high 
sun are not reflected back from it into the driver’s eyes 


On the Volvo 1225S, the 

facia safety roll is taken 

along the forward por- 
tion of the doors 


Another interior feature that has definitely once again 
increased in popularity with the introduction of the latest 
models is the provision of map pockets. The type and 
location of these varies: on the Panhard Dyna, for example, 
there is a triangular-shape pocket, in soft material, mounted 
on the trim panel and fitted with an expanding elastic top. 
This type of pocket was very popular in pre-war cars, but it 
was found that ultimately the top sagged, because of the 
quantity of items crammed in it, and soon became unsightly. 
To avoid this trouble, several different designs are now used. 
One such device is a hardboard pocket, hinged at the bottom 
of each front door and held close to the trim panel by strips of 
elastic passed through the trim and secured behind it. This 
type is employed on the Rover 3 Litre saloon and several 
other models. 

On the backs of the front seats of the Daimler Majestic are 
two pleated map pockets; additional pocket space is provided 
in all four doors, by using some of the space between the 
outer panel and the door trim panel. The Standard Van- 
guard has a spring-loaded netting map-carrier, on the 
scuttle panel, beneath the facia, on the driver’s side. On 
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the Bristol 406, the space above the rear wheel arches, 
which is normally lost, has been put to good use by incor- 
porating a pocket between the rear seat armrests and the 
outer panel. This design gives plenty of room in the space 
above the pocket for the elbows of the rear passengers. 
Another ingenious method of providing large pockets is 
used on the Mercedes-Benz 190SL. Each door trim panel is 
fitted with an elongated armrest, which actually surrounds 
the top of a deep pocket, set in the space between the outside 
panel and the trim 

Most saloon bodies have a parcels shelf behind the rear 
seats, but there is a noticeable increase in the use of some 
form of parcels tray beneath the facia panel. Designs range 
from a tray across the full width of the body, embodying a 
small vertical flange to prevent items from slipping on to the 
a half-tray on the passenger’s side only, tilted well 
back to form a rack particularly suitable for papers. On the 
passenger's side of the body of the Volvo 122S there is a 
small corner tray, having a ledge round the two open edges 


floor, to 


The grouping of instruments on a panel above the steering 


wheel, and the provision of a shroud to avoid reflections 
instruments are illuminated, is found on quite a 
number of the 1959 cars. A concentration of the instruments 
and, as far as possible, the switches and controls, into a 
small area, leaves the passenger’s side of the car clear and at 
the same time facilitates the employment of a compact 
sub-assembly, which is convenient for fitting when the 
body is manufactured. This has been a feature of the current 
range of Ford cars since their inception, and it is used on 
most of the high-speed sports and touring cars 

Since leather suitable for interior trim has become more 


when the 


on the Armstrong Siddeley Star Sapphire 
orried in @ separate compartment 


To give on unobstructed boot 
the spore wheel ond tools 





readily available, it has taken the place of much of the leather- 
cloth previously employed on seat cushions and squabs, and 
on door trim panels of the more expensive quantity produced 
cars. Nylon as a material for interior trim is also being 
increasingly used. A most attractive nylon cord fabric is 
offered, as an alternative to leather, for the trim of the 
1959 Vauxhall Cresta models, and two nylon fabrics are 
used on the Ford range of cars: a Jacquard design named 
Boodle—a mixture of cotton and nylon—and a material 
called Diamond—a mixture of nylon and viscose, producing 
a spot effect—are available as alternatives to hide on the 
Ford Zodiac and the de luxe Consul. Either type of material 
is available at extra cost on the Consul and Zephyr saloons, 
and the Diamond material is available on the Anglia and 
Prefect saloons, also at extra cost, to customers who want it. 


On the Rover 3? Litre, rain running down the screen pillar is caught 
by a drain channel. Note the wide parcels shelf below the facia 


These nylon fabrics are hard-wearing, by virtue of the 
fact that nylon has a very high resistance to abrasion. They 


are easy to produce, and offer to the interior stylist a range of 


strong, clear colours or pastel shades according to require- 
ments. The material is smooth, so the driver and passengers 
can move across it easily when getting in and out of a car, but 
it is claimed that it is not so smooth that they slide during 
fast cornering. In the Jaguar Mark VIII and Mark IX 
models, nylon is used for the luxurious pile carpets, giving 
hard-wearing qualities coupled with ease of keeping the 
carpets clean and in good condition. 

Arrangement of centre armrests varies from car to car. 


The Mercedes: Benz 

190SL features rigid 

pockets in the door 

trim; they are topped 
by arm rests 


Some have a folding armrest in the middle of the rear seats, 
while others have it in the middle of the front seat; again, one 
or two cars have both seats so equipped. Reclining front 
seats are fitted to a number of cars and those on the Bristol 
406 have a hinge-up type of headrest above the squab of each 
of the separate seats. In styling and construction, seats are 
becoming more like those of aircraft, in that deep rolls are 
more widely employed on the forward edges, and the trim 
is fluted either fore and aft or across the seats, according to 
the effect desired. In the rear of the Peerless G.T. coupé, a 
very deep leg roll is provided. The seat and squab are 
formed by a single polyester-glass moulding. 

Interiors of the exhibits of all classes of cars show the 
importance that manufacturers now give to colours and 
their application to interior trimming. The use of two 
colours of material for seat and trim is widespread, and the 
shades are selected to harmonize with the exterior finish. 
Not only are materials carefully selected for the passenger 
portion of the body, but also suitable material is applied to 
the interior of the boot, thereby assisting in the insulation 
and preventing irritating rattles. At the same time, such 
covering protects trunks and cases from being damaged 
due to movement. 

There is still ample scope for utilizing parts of the car 
bodywork for items such as flasks, which cannot easily be 
accommodated in glove boxes or pockets. Such items, 
when placed on the rear parcel shelf, can be a nuisance to the 
driver because they obstruct vision to the rear. It is also 
useful to have them somewhere convenient to the driver’s 
hand. A novel feature for enhanced passenger comfort is the 
up and down adjustment of the outer armrests, as fitted to 
the Rover 3 Litre saloon. By pressing a recessed button in the 
centre of the armrest, a catch is released at the back of the 
rest and the whole unit can then be raised or lowered. 





NEW STANDARDS 


N 1952, Part 1 of the revised British Standard 731 was 

published under the title of “Flexible steel conduit and 
adaptors for the protection of electric cable’. The second 
part of this Standard, an illustrated eight page publication, is 
now available; it is entitled ‘Flexible steel tubing to enclose 
flexible drives for power-driven tools for general purposes’’. 
It deals with the interlocking and locking types of flexible 
tubing and specifies dimensions and mechanical requirements 
as well as suitable manufacturing materials. 

The latest in the B.S.I. series of process standards on 
welding is B.S. 2996 : 1958, which deals with the projection 
welding of low-carbon wrought steel studs, bosses, bolts, 
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nuts, and annular rings to plate, sheet, strip and tube. 
This illustrated standard, of twelve pages, lays down the 
requirements for the following: the material and design of 
the electrodes and their inserts; welding procedure and 
weld inspection; and testing details and the results that 
should be achieved. An appendix lists a number of operating 
instructions relevant to both pedal-operated and power- 
operated machines. 

B.S. 731, Part 2: 1958 and B.S. 2996: 1958 are both 
obtainable from the British Standards Institution, Sales 
Branch, 2 Park Street, London, W.1. The first is priced at 
3s and the second at 4s; postage is charged extra. 
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Mounting Anti-Friction Bearings 


A Study of the Reduction of Diametric Clearance in Bearings Mounted with an Interference Fit 


\ 

I OR a number of bearing applications it is often of 
interest to calculate the extent of the reduction in internal 
diametric clearance which occurs as a result of the bearing 
being mounted with an interference fit on the shaft and in 
the housing. So that the magnitude of the reduction in 
clearance can be readily evaluated for different diameter 
ratios (see below) of shafts (hollow shafts) and housings, 
graphs have been prepared which show the relationship 
between the change in track diameter of the bearing rings 
and the effective interference. 

The graphs apply to pressure joints of the type shown in 
Fig. 1, consisting of an outer and an inner component of the 
same width. The components can be considered as narrow, 
and therefore the axial stresses may be disregarded and 
the stresses existing in the transverse radial plane only need 
be taken into consideration. 

The following symbols are used:— 

E =modulus of elasticity 

1 7 

— =-Poisson’s ratio 

m 
d, D=diameter of fitting surface 
inside diameter of component 
outside diameter of component 

pressure at fitting surface 

effective interference between the components 
change in diameter of free surface of component 
tolerance 

Suffixes:— 

i inner component of joint 
e =outer component of joint 

In the elastic range of the material the following relation- 
ship exists between the interference 4 and the pressure p. 

4 pii+c?*. 1 pfi+e? 1 

4-E, (imei tm) +B 


l—c,?  m, l—c;?> m 





c= diameter ratio 


The following applies to the increase in the outside 
diameter of the outer component of the joint 

5, 2? * Ce p 

7a Ed —<.’) c.*) aaa se 2 

Similarly, the following applies to the reduction in the 
inside diameter of the inner component of the joint 

oF 2p °c; 


c; ) 
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Fig. 1. Pressure joint con- 
sisting of two components 
having the same width 
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Dividing equation (2) by equation (1 


for the outer component of the joint 


yields the following 


rs) 





4 1 {l+e? {l+e? 
E,\1l—c,2 m, : > om 
For the general case, where the inner and outer com- 
ponents of the joint are made of the same material, i.e. 


l l : 
E, —E, and — =—, this equation is simplified to 
Mm, mm, 


which applies to the outside diameter of the bearing inner ring. 
In this instance 4 is the effective interference between the 
bearing inner ring and the shaft 


IS 


y 
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Fig. 2. Bearing scheme with 
cylindrical roller bearing on 
hollow shaft 


Dividing equation (3) by equation (1) yields the following 


for the inner component of the joint 


4 lic? 1 


l l l +c¢,° 
E,\1—c,* =s E,\1l—c? m 
The following simplification is obtained in this case if 


E, and 


which applies to the inside diameter of the bearing outer ring. 
In this instance 4 is the effective interference between the 
bearing outer ring and the housing. 

Since equations (5) and (7) are of similar form, the suffix 
in the numerator being appropriate for either inner or outer 


S15 











Fig. 3. Diagram showing tolerances for shaft (1) with 
diameter 60 né and bearing inner ring (Il) 


members, both functions can be represented graphically by 
one and the same graph. 

When determining the reduction in bearing clearance the 
expansion of the inner ring on the shaft and the contraction 
of the outer ring in the housing can therefore be read off 
from the same graph, provided that the bearing, housing 
and shaft are made of the same material. In the former 
case the bearing ring is regarded as the outer component 
of the joint shown in Fig. 1 and in the latter case as the 
inner component. In the special cases of either a solid 
shaft (c,—0) or a very rigid housing (c,~0), equation (5 
is further simplified to 

>, 

A 
and equation (7 

+) 


4 
. 
The graph in Fig. 4 gives the function 3in accordance 


c, for an inner ring on a solid steel shaft 
becomes 


c, for an outer ring in a very rigid steel housing . .(9 


with equations (5) and (7) for both bearing rings, assuming 
that both the shaft and the housing are made of steel. 


. ° - : é, 
[he graph in Fig. 5 gives the function 3 in accordance 


with equation (6) for a bearing outer ring in a bearing 


l 
15X10* lb/in® and — 
m 


housing made of cast iron with E 
0-25. 


~ . ~* o, . 
Finally, the graph in Fig. 6 gives 5 im accordance with 


equation (4) for a bearing inner ring on a cast-iron shaft 


with E = 15 10° lb/in* and - 0-25. 
’ 


Where steel components are involved, the modulus of 


elasticity and Poisson’s ratio have been taken as E 


30 X 10° Ib/in® and 4 0-3. 
m 


The following additional remarks apply to the validity 
of the formulae: 

The diameter ratio for a bearing ring is determined on the 
basis of a hypothetical ring of rectangular section, which 
has the same width and sectional area as the actual bearing 
ring. 

Generally, the bearing rings are narrower than the shaft 
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and the housing, and the values obtained from the graphs 
therefore do not correspond exactly with the actual conditions. 
In addition the bearing housings are, for example, often 
made more rigid by flanges and closures. In each case, 
therefore, due allowance must be made for the effect of this 
stiffening on the change in the diameter of the bearing ring. 
Smoothing of the contact surfaces of a pressure joint 
always occurs due to the micro-geometrical surface differences 
being subjected to elastic and plastic deformation, and the 
effective interference will be less than that obtained from the 
dimensions measured before mounting. If the surface finish 
is not known, the following typical values for the compression 
of the surface layer due to smoothing of the mating surfaces 
may be used, depending on the type of machined finish: 
Fine-ground surface + by nie 1-2-5 yu 
Fine-turned surface (high speed and fine feed) . . 3-7 
Machine-reamed bore 3 5-12 pu 
Fine-turned surface (slow speed) 12-24 yu 
If, on the other hand, the surface finish is known, approxi- 
mately half the profile depth may be taken as the value for 
the smoothing. 
The smoothing of the bearing ring may be taken as 1-2 x. 
The following example shows how the graphs are used. 
When mass-produced components are used in the joint 
the theoretical limits of the interference are less likely to 
occur, and the example takes into account the probable 
variation in interference and the probable limit values.* 
It is therefore assumed that for a large number of such 
components, the diameter values of the fitting surfaces are 
distributed round a mean value in accordance with normal 
distribution curves. 





*See article “The probable interference in ball bearing fits’’, published in Ball 


Bearing Journal No. 3, 1951. (Skefko Ball Bearing Co. Lid 


Fig. 4. Change of outside diameter of inner ring and inside diameter of 
re) 
outer ring in relation to the effective interference, 7 with bearing 


mounted on a stee/ shaft and in a steel housing 
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Fig. 5. Change of inside diameter of outer ring in relation to the effective 


r) ' 
interference, -—, with bearing mounted in a cast-iron housing 


7 


(E—15« 10° \bfin?, 1 —0-25) 
m 


All dimensions are in millimetres in the example; 1 » 
0-001 mm. 

Example: A cylindrical roller bearing NU 312/C3 with 
dimensions 60 X 130 X31 mm is to be mounted on a hollow 
shaft and in a bearing housing which has no appreciable 
stiffening, see Fig. 2. The maximum clearance in the 
unmounted bearing is taken as 75 » and the minimum as 
55 uw. It is assumed that an interference fit is used for both 
bearing rings; n6 limits apply to the shaft diameter and N7 
limits to the diameter of the bearing housing, see Fig. 3 
All the components are made of steel. For the bearing 
scheme concerned it is known from experience that a 
minimum bearing clearance of 10, is required after 
mounting. 

1. Increase in diameter of track of inner ring 
(Assume d,=41 mm; d, =77 mm) 


: 7 . . 41 
The diameter ratio of the hollow shaft < 7 0-68 


The diameter ratio of the inner ring, 0-78 
The graph in Fig. 4 gives the increase in the outside 
diameter of the inner ring in relation to the effective 


. ‘ 5, 
interference, 3 0-58 


Shaft diameter 60 n6. Limits ~ mn 1 
+204 

Tolerance 7,=19 yu 

Inner ring bore 60 KB. Limits 


Tolerance T,=15 
For the example selected a smoothing of 1 » is used for the 

surface of the bearing ring and 2 » for that of the shaft. 
Owing to smoothing, the reduction in interference will 
therefore be 2(1 +2)=6 u. 

The following is therefore obtained: 

Minimum effective interference 20 —6 = 14 » 

Maximum effective interference 54 —6 = 48 » 

Mean effective interference 31 


15 pu 
0 io 
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Fig. 6. Change of outside diameter of inner ring in relation to the 


effective interference, with bearing mounted on a cast-iron shoft 


x) 
0-25 


(E—15 » 10° Ibjin?, 2 
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Probable variation in interference 
VTPFT# = 1/19? 515" 24 » 
24 


Probable minimum interference 3] 19 


Probable maximum interference 3] 43 


1 
24 
“A 


The following is thus obtained for the track of the inner 
ring 
Probable minimum increase in diameter 
058K 19—11 uw 
Probable maximum increase in diameter 
0-58 X43 =25 yp 
Probable mean value for increase in diameter 
’ 18 » 
Reduction in diameter of track of outer ring 
Assume D,=160 mm; D,=111 mm) 
130 
160 
111 
130 
The graph in Fig. 4 gives the reduction in the inside 
diameter of the outer ring in relation to the effective 


The diameter ratio of the housing 0-81 


The diameter ratio of the outer ring c 0-85 


re) 


interference, 5 0-55. 


Housing bore 130 N7. Limits 


Tolerance 7, =40 yu 

; : 0 

Outer ring diameter 130 hB. Limits 18 “ 
} 

Tolerance 7,=18 yu 

It is assumed that the smoothing of the fitting surface 

in the bearing housing is 4». Due to the smoothing 

of the surfaces, the rgduction in interference will thus be 

2(1 +4) =10 yu. 

Minimum effective interference —16 » (clearance fit) 

Maximum effective interference 42 » (interference fit) 


Mean effective interference 13 u 





Probable variation in interference 


Probable minimum interference 


Probable maximum interference 13+ 


The following is obtained for the track of the outer rings: 
Probable minimum reduction in diameter 
5 nin = 0°55 X(—9) 5 pu 
Probable maximum reduction in diameter 
Smar 0°55 X35 =—19 pw 
Probable mean value for reduction in diameter 
5. =7 uw 
3. Reduction of clearance in the bearing 
The mean value of the reduction in clearance 
18 +7 =25 pu 
The variation in the reduction in clearance 
from the inner ring =25~—11—14 4 
99 9» Outer ,, 19 5 24 fa 
Probable variation in the reduction in clearance 
\/ 147 + 24? =28 
Probable minimum reduction in clearance 


28 
—e 
25—-s 


1] p 


INSTITUTION OF 


Meetings of the Automobile Division 


Birmingham 


Thursday, 11th December, 6.30 p.m. at the James Watt 
Memorial Institute, Great Charles Street, Birmingham. Joint 
Veeting with Midland Branch. 


Coventry 
Tuesday, 6th January, 7.15 p.m. in the Grosvenor Room, 
fric Hotel. Three Papers on “I.C. Engine Dynamics’’, by 
link, C. A. Beard, A.M.1.Mech.E., and D. R. Braund, 
1.M.1.Mech.E 


Derby 
Monday, 15th December, 7.15 p.m. at the Midland Hotel, 
Derby Automobile Division Chairman’s Address entitled 
‘Years of Development’, by R. A. Wilson-Fones, M.1.Mech.E. 
Monday, 19th Fanuary, 7.15 p.m. at the Midland Hotel, 
Derby. Paper: *‘Atir Suspension for Road Vehicles’, by 
J. H. Sainsbury, A.M.I.Mech.E. 


ESSAY COMPETITION 

yh encourage the-study of diesel engines and their main- 

tenance, a new essay competition has been announced 
by the Institute of the Motor Industry. It is open to 
registered students of technical colleges, and two awards are 
offered by Leslie Hartridge Ltd., of Buckingham; the 
first prize is fifteen guineas and the second ten guineas. 
The subject for this competition is “The Servicing of 
Diesel Fuel Pumps and Injectors’’. 

Entries should exceed 1,000 words and must reach the 
Secretary of the Institution not later than Ist April, 1959. 
Full details have been circulated to all technical colleges. 
Prizewinners will be given the opportunity of spending a 
day at the Hartridge factory, with expenses paid, to obtain 


first-hand knowledge of the design and manufacture of 


fuel pump servicing equipment. 
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Probable maximum reduction in clearance 
y 
254 S 39 
If the bearing has maximum clearance (75 ») before 
mounting, the probable clearance after mounting will be 
Maximum =75 —11 64 u 
Minimum =75 —39 =36 u 
If the bearing has minimum clearance (55 ») before 
mounting, the probable clearance after mounting will be 
Maximum =55 —11 =44 » 
Minimum =55 —39 =16 
If the production methods are such that the specified 
tolerances for the shafts and housings are not fully utilized, 
but, instead, the diameters of all the shafts are situated near 
the top limit and, at the same time, the diameters of all the 
housings are situated near the bottom limit, the minimum 
residual bearing clearance will be considerably less than the 
16 » obtained above. If the top and bottom limits for the 
shaft and housing respectively are considered, the minimum 
residual clearance will be only 7 ». In such a case the use 
of bearings with internal clearance towards the bottom limit 
of C3 should be avoided. 
Acknowledgment is made to the Skefko Ball Bearing Co. 
Ltd. of Luton, for permission to publish this study. 


‘HANICAL ENGINEERS 


Luton 


Wednesday, 10th December, 7.30 p.m. in the Assembly 
Room, Luton Town Hall. Paper: ‘‘ Standards and Standardiza- 
tion in the Motor Industry’’, by E. W. Woodbridge. 

Wednesday, 7th January, 7.30 p.m. in the Assembly Room, 
Luton Town Hall. Automobile Division Chairman’s Address: 
‘Years of Development’’, by R. A. Wilson-JFones, M.1.Mech.E. 


North-Eastern 

Wednesday, 17th December, 7.30 p.m. in the New Chemistry 
Theatre, The University, Leeds. Paper: ‘‘ Air Suspension for 
Road Vehicles’, by ¥. H. Sainsbury, A.M.1.Mech:E. 


Scottish 


Monday, 15th December, 7.30 p.m. at the Institution of 
Engineers and Shipbuilders, Glasgow. Technical Film Show. 

Monday, 19th January, 7.30 p.m. at the Institution of 
Engineers and Shipbuilders, Glasgow. Lecture: ‘The Working 
of Sheet Metal and its Fabrication for Motor Bodies’’, by 
G. R. Allen. 


TECHNICAL INFORMATION 


ITH the post-war technological advances in so many 

directions, it is becoming increasingly important that 
technical information should be expressed concisely, ac- 
curately and comprehensively. On this account, the Man- 
chester College of Science and Technology is organizing a 
course of eight lectures entitled “The Presentation of 
Technical Information”. The course will commence on 
Tuesday, 17th February, 1959 at 7 p.m.; there will be two 
two-hour lectures, on Tuesdays and Wednesdays, on that 
and the three following weeks. 

Enrolment for the course will take place during the 
half hour preceding the first lecture, when the course fee of 
£1 10s will be payable; no charge will be made to associates 
of the college. Further details and application forms may be 
obtained, on request, from the college. 
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Manifold Tuning 


Reassessment of the Basic Principles and Potentialities 


By E. M. Gooncer, M.Sc., Ph.D., A.M.1.Mech.E., 
Ae.. G.1.Mech.E.. 


and J. Hitispon, D.C. 


Many devices are marketed for the improvement of 
engine power, economy, anti-knock requirement, life, and so 
on. These improvements must be assessed eventually 
against the initial cost of the device, and the expense of its 
operation and maintenance. All costs will be kept down if the 
device is simple, and if existing forces can be utilized. 

There are obvious disadvantages to the conventional 
system of supercharging for increased power output, where a 
positive pressure is maintained continuously at the inlet ports 
by means of an engine-driven compressor. However, some 
degree of free supercharging is found to be possible in a 
normally-aspirated engine, by matching the induction 
processes in the engine cylinder with the natural vibrations of 
gas pressure set up in the inlet manifold. Some depression in 
the manifold is inevitable during induction, but a positive 
pressure pulse arriving at the instant of valve closure will ram 
in the last portions cf the charge and ensure maximum charge 


Fig. 1. The valve closed condition is shown at A; when the valve opens, 
as at B, the depression generated by the inducticn stroke is propagated 
along to the open end of the manifold, as shown at C and D. From there, 
it is reflected as a pressure pulse, as at E and F, which returns to the 
closed end G. Then the pulse reflects, as shown at H, |, J, K and L 
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density. Synchronism is required, therefore, between inlet 
valve operation and the pressure pulsations in the manifold. 

In theory, this synchronism is obtainable with no more 
complication than a specified length of manifold pipe. 
Unfortunately, the requisite pipe length is found to vary with 
engine speed and, in practice, these lengths may be incon- 
venient. Furthermore, the necessity for manifold bends, 
carburettor chokes, hot-spots, throttles and air filters, and the 
relative timing of induction strokes with a multi-cylinder 
engine all tend to confuse the issue. The purpose of this 
article is to review the requirements with regard to manifold 
length for tuning purposes, and to assess the extent of 
performance gains obtainable in practice. 


Pressure pulses in a tube 

For the greater part of its full-throttle working life, the 
inlet manifold of a single-cylinder engine exists, in effect, as a 
tube with one end closed by the inlet valve and the other end 
open to atmosphere, as shown at A in Fig. 1. When a 
depression is created at the valve end of the manifold, by the 
induction stroke of the piston, which is represented by 
condition B in Fig. 1, the depression propagates along to the 
open end of the manifold as shown at C and D. From there, 
the depression is reflected as a pressure pulse, E and F, which 
propagates back to the closed end, as at G, to be reflected 
once more as a pressure pulse, H. At the open end, the pulse 
changes sign again and returns as a depression, I and J. Then 
the initial condition is regained, K, and the processes 
repeated, L and onwards. 

Throughout this process, pressure losses ensue owing to 
the pulse reversals and to friction, and the wave amplitude 
attenuates. Hillsdon', from consideration of results pre- 
sented by Helmholtz, and by Vautier, de la Boulaye, and 
Balme, shows this attenuation loss to be equal to approxi- 
mately 20 per cent. In the case of a very long manifold, 
therefore, the pressure changes at the inlet plane would 
appear as in Fig. 2a. With a shorter manifold, the pressure 
waves would overlap, as in Fig. 2b, and only the resultant 
pressure variation would be experienced. In both cases, the 
formation of minor pulses, due to gas inertia, at the inlet 
plane after condition B, has been ignored. The magnitude of 
these pulses would be largely a function of the valve closure 
rate. 


Matching manifold to engine 

The normal timings for inlet valve opening and closure in a 
four-stroke engine are a few degrees before top dead centre, 
and a greater number of degrees after bottom dead centre, 
respectively. Since only minor flows are incurred at the 
beginning and end of the valve operating period, the effective 
timings of opening and closure may be assumed to occur at 
top and bottom dead centre respectively; this will simplify 
the analysis. 

The resultant pressure curve of Fig. 2b has been super- 
imposed upon the four-stroke engine-event diagram in 
Fig. 2c. Since a maximum positive pressure is obtained at 
the instant of valve closure, the value of 0-5 t, for the reflec- 
tion time t is an optimum. The relationship between the 
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manifold pressure pulses and the engine events may be 
expressed in terms of a frequency ratio, defined as follows: 
pressure pulse frequency 

valve opening frequency 





Frequency ratio = f 


The periodic time of the pressure pulse is equal to 2t, and 
the frequency is the inverse of this. For a four-stroke engine, 
the valve opening frequency is N/120, where N is in r.p.m. 
The general expression for the frequency ratio then becomes: 

60 
Nt 

For the optimum tuned case, represented in Fig. 2c, the 
reflection time is equal to 0-5 t,, and this is equivalent to 
90 deg of crank angle rotation, that is top: 60/4N. 

60 4N 
N 60 

Examination of Fig. 2c shows, in addition, that the residual 
wave from the first engine cycle augments the charging 
processes of the next cycle. The amplitudes of each succes- 
sive resultant so formed will rise progressively, to reach a 
constant value after a few cycles. 

A further point illustrated in Fig. 2c is that the residual 
peak N, at the instant of valve closure in the second cycle, is 
an exact number of peaks later than the corresponding peak 
M in the first cycle. Clearly, similar advantages should 
accrue with other whole numbers of peaks between M and N, 
although the effects would not be so great since the resultant 
peak M would be reduced in magnitude, and would move 
from its optimum position. 

In the case of a very long manifold, as represented in 


f 
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Fig. 2a, it is conceivable that the reflection could be delayed 
until an alternate cycle is reached, so that the first reflection 
from the first cycle augments the pressure at inlet valve 
closure during the third cycle. 

By inspection of the pressure waves for all these cases, it is 
possible to estimate the appropriate values of t, and their 
corresponding values of f. These theoretical values for 
maximum port pressures are listed in the Table. By similar 
reasoning, the conditions for minimum port pressures at 
valve closure can also be determined, and these are also 
included in the Table. Fig. 3a is an arbitrary port-pressure 
curve, showing the expected peaks and troughs at the 
theoretical values of f. 

The frequency ratio can also be expressed in terms of 
manifold length, L, and pulse velocity, a. From this data it is 
possible to determine the optimum length of manifold for a 
given engine speed. The manifold length is traversed four 
times during the complete cycle of pressure events. 

a 120 30a 
4L N LN 
Wa 75a 
iN and Lops N 

Mucklow* shows that 1,117 ft/sec is a reasonable average 
value for the pulse velocity at ambient conditions, and that the 
influence of manifold diameter is small. Hillsdon' points 
out that the inlet air mean velocity is of the order of 40 
ft/sec, and is therefore negligible in comparison with the 
pulse velocity. 


Thus, Lop: 


Hence, f 


that is, L 


8,378 ft 
N 
The theoretical lengths of manifold, required for maximum 


VALUES OF FREQUENCY RATIO 





Peaks Troughs 
Theoretical Experimental Theoretical Experimental 


6-0 











* The figures marked thus are the optimum values 


port pressures at valve closure, thus obtained for any engine 
speed, are independent of engine design. It was felt neces- 
sary, instead of plotting these theoretical lengths, to check 
the theoretical values of f against the corresponding values 
that were subsequently determined accurately by experiment. 


Engine tests: comparison with theory 

For the investigation of the effects of manifold tuning on 
the performance of a single-cylinder four-stroke engine, 
a Fedden horizontal, sleeve-valve, air-cooled engine, of 
0-733 litres capacity and 8 : 1 compression ratio, was chosen 
at Cranfield. A low-pressure petrol-injection system, 
spraying into the intake port, was incorporated. Most tests 
were conducted at full throttle and 13: 1 air : fuel ratio, with 
the ignition adjusted fo> maximum power at each engine 
speed, using the standard length of manifold. 

Unfortunately, the inlet manifold is complicated at the 
valve end, by division into ducts leading to three separate 
ports, Fig. 4. However, earlier work with this engine* had 
shown the equivalent length of the divided ducting to be 
approximately 6 inches, and to be roughly independent of 
engine speed. This value was derived from a comparison of 
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Fig. 6. Curves showing how engine power varies with speed when the 
inlet manifold has been tuned to give optimum results at mean speed 
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Fig. 8. Below: Manifold sections used in tests to determine the adverse 
influence of curved pipes and elbows on the supercharging effect 
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Fig. 9. The upper of these two sets of curves shows the effects of smooth 
bends in the manifold and the lower set illustrates the effects of sharp 
elbows on the b.m.e.p. that is developed by the engine 


the theoretical pressure-time traces with those obtained by 
means of a pressure pick-up and cathode ray oscilloscope. 
For the tests about to be described, Hillsdon fitted an 
additional 8 in length of manifold, incorporating a butterfly 
throttle valve. The equivalent standard length, therefore, 
was taken as 14 in, and the close correlation between the 
theoretical and experimental results at f = 4 confirms the 
ilidity of this assumption. 

Test 1 consisted of measuring the effects of manifold 
‘ngtii upon power at six engine speeds. The manifold 
ength was increased in steps of 3 in, or 1-5 in where neces- 
sary, from the standard length of 14 in to a maximum of 18 
t, and the manifold bore was 175 in. Curves of b.m.e.p. 
vere plotted against manifold length, for each engine speed. 
These curves were all similar in form, with peaks and troughs 
at comparable values of f. The typical curve shown in 
Fig. 3b exhibits a close similarity to the predicted curve in 
Fig. 3a. Average experimental values of f, for power peaks 
and troughs, are compared with the theoretical values in the 
Table. In addition to the optimum frequency ratio of 4, the 
experimental values of f for the other two significant b.m.e.p. 


Fig. 10. Manifold tuning can be effectively carried out on the 1956 
Jaguar sports car engine equipped with the Lucas fuel injection system 


peaks are seen to be 2-7 and 5-4. Lengths of manifold 
required for maximum b.m.e.p., as determined experi- 
mentally, are plotted in Fig. 5. 

The extent of power improvement obtained by selecting 
an optimum manifold length, instead of the standard 14 in 
length, was found to vary from 13-5 per cent at 3,000 r.p.m., 
L = 2:79 ft, to 25 per cent at 2,000 r.p.m., L = 4:19 ft. 
Had the standard length been taken as less than 14 in, these 
improvements would have been relatively greater, as is 
demonstrated by the shape of the curves of b.m.e.p. plotted 
against L. 

Inspection of the theoretical pressure waves also indicated 
the maximum degree of resonance in the manifold at an f 
value of 0-9. Tests at the corresponding experimental f value 
of 1-0 showed this to be the case, and the power output was 
at a minimum. 


Engine tests: effect of practical factors 

It is considered that, in practice, a manifold of infinitely- 
variable length, controlled by engine speed, would be 
impracticable. The objective in the second test, therefore, 
was to determine the extent of power improvement obtain- 
able by selecting an optimum manifold length for a typical 
mean speed, and operating the engine over the complete 
speed range. The results, presented in Fig. 6, show a useful 
average power improvement of 16°5 per cent, even when 
operating away from the speed suited to the tuned manifold. 

The effect of throttling is shown in Fig. 7, which is based 
on the third test. When the throttle is at the 45 deg position, 
the b.m.e.p. peaks are largely eliminated, and when it is 
67:5 deg closed, they are completely eliminated. It is 
interesting to note, however, the persistence of the adverse 
pressure troughs with the resonant manifold lengths, even at 
67-5 deg throttle closure. 

Since the results show that, for tuning purposes, appreci- 
able lengths of manifold are involved, the effects of bends and 
elbows are of direct practical interest. In the fourth test, 
both smooth bends and sharp elbows were used, and their 
included angles were 45 deg, 90 deg and 135 deg, Fig. 8. 
The length of the axes of the 6 in radius bends was 18 in, and 
that of the axes of the elbows was 9 in. Results for the 
optimum manifold length at 2,000 r.p.m. are presented in 
Fig. 9. These show clearly that both bends and elbows 
reduce the supercharging effect, and that sharp elbows are 
worse than smooth bends. The reduction generally increases 
with the angle of bend, but is less when the bend or elbow is 
located nearer the inlet port. Since the sum of the standard 
length and the bend axis was 32 in, and the tuned manifold 
length was 50 in, only two positions were practicable for the 
bends and elbows with the tuned manifold. Additional tests 
were conducted with longer manifolds, however, using three 
positions for the bends and elbows, and similar trends were 
noted. A few spot tests were made with a smooth bell-mouth 
entry to the manifold. Although not entirely consistent, the 
results indicated an additional gain of about 1 per cent 
in b.m.e.p. 


Discussion 


The results show that manifold lengths of some 3 to 4 ft are 
necessary for tuning purposes. It is considered that the 
conventional manifold layout, comprising one carburettor 
and multi-offtake stubs, cannot make use of the tuning 
principle, since the pressure pulses from one port will 
interfere with and attenuate those from neighbouring 
ports. Individual manifold pipes are essential and, since 
multi-carburettors are undesirable, tuning can best be 
applied to fuel-injection engines. The 1956 Jaguar sports car 
engine equipped with the Lucas fuel injection system, Fig. 10, 
is an example of a potential case for manifold tuning. This 
principle might also be applied to exhaust manifolds to effect 
super-scavenging. Alternatively, where tuning for power 
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augmentation is not feasible, it would at least be possible to 
make investigations to determine what lengths of manifold 
would be positively adverse in their effects, and then these 
could be avoided. 


Conclusions 

An appreciable improvement in performance is obtainable 
at a given engine speed by tuning the inlet manifold length. 
A worthwhile improvement in engine performance is 
obtainable over a typical working range of engine speed by 
tuning the inlet manifold length to suit the mean speed. 
Closure of the throttle butterfly progressively eliminates the 
beneficial pressure pulsations. Smooth bends are preferable 
to sharp elbows in the manifold, and they should be located 
as close as possible to the inlet port. Manifold tuning is best 
suited to fuel-injection engines with individual manifold 


pipes. This, as has already been stated, is because of the 
clean design of induction piping that is possible with fuel 
injection systems, and also because the manifolds used 
currently on practically all quantity-produced engines are not 
only too complex in shape for tuning in the way described, 
but also are of such a design that interference between one 
port and another is unavoidable. 
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Water-Cooled Brakes 


in American System Designed to Reduce Maintenance and Increase Braking Efficiency 


7 
W ATER-COOLED brakes have recently been used 
experimentally on aircraft in the United States, and it is 
thought that they might also be applied to heavy commercial 
vehicles and even to cars. In aircraft, the main problem is 
the rapid dissipation of the heat generated, as aircraft 
weighing perhaps hundreds of tons are brought to rest 
from speeds in excess of 100m.p.h. Rotors and stators 
of aircraft disc type brakes have been known to attain 
temperatures of up to 2,000 deg F in these circumstances, 
Another factor of major importance in the design of aircraft 
landing gear is, of course, weight reduction. It is claimed 
that because the water-cooled brakes are more efficient than 
the conventional types they can be made significantly 
smaller and lighter. 

Development has been carried out on water-cooled brakes 
for many years by Roy S. Sandford and Company of Great 
Hill Road, Oxford, Connecticut, U.S.A. Tests have been 
carried out on racing and passenger cars, trucks, aeroplanes 
and industrial machinery. These tests have shown that 
water-cooling eliminates fade, greatly lengthens brake and 
lining life and, if desirable, the brake assemblies can be 
completely shrouded. The new brake is being further 
developed under licence by the Raybestos Division of 
Raybestos-Manhattan, Inc., B. F. Goodrich Company, 
Wagner Electric Corporation and also by the National Supply 
Company. 

The water-cooled drum type brake mechanism is more or 
less conventional except that in that the lining is bonded to 
the drum track instead of to the shoe, and the shoe is hollow 
and has a copper rubbing surface. Hose connections take 
the coolant into one shoe, then through the other and out 
to the radiator of the car. The capacity of the radiator does 
not have to be altered when water-cooled brakes are fitted, 
and the only change needed in the cooling system is the 
fitting of an additional inlet and outlet. The brake coolant 
circuit is boosted by a belt-driven pump, by means of which 
a circulation of 18 gals/min is obtained through the jackets 
in the shoes. 

A new type of friction material had to be developed for 
this type of brake, since the requirements are different in 
many respects from those of conventional brakes. The 
friction material must be soft enough to give a good 
frictional coefficient, without causing damage to the copper- 
lined shoes during operation; at the same time, it must not 
conduct heat readily so that as high a proportion as possible 


Automobile Engineer, December 1958 


of the heat generated goes into the shoes and thence into the 
coolant: this is an important factor so far as the reduction 
of drum distortion is concerned. 

A measure of the success attained in the development 
of this material is the good results obtained in tests. It is 
claimed that one set of linings may last well over 100,000 
miles. In tests to compare the results obtained with conven- 
tional brakes and the water-cooled ones, the following 
results were obtained. The conventional brake lining wear 
exceeded 0-140 in. On the other hand, the liquid-cooled 
brakes exhibited a total wear of only 0-010 in, 0-006 in of 
which was on the lining and 0-004 in on the shoe: this, it is 
stated, was mainly the initial bedding-in loss. Subsequently, 
eleven successive test runs were made and produced 
negligible wear. 

The Wagner Electric Corporation has been developing 
a system in which the second pump is eliminated. This is 
done by the employment of a single centrifugal pump to 
serve both the engine and brake coolant circuits. This 
manufacturer is also experimenting with coolants that are 
more efficient than water. These two factors will undoubtedly 
increase the overall efficiency and simplicity of the system. 

The Raybestos Division of Raybestos-Manhattan, Inc. are 
now applying research to passenger cars. In fact, they have 
been surveying the market for this brake in kit form. 
Installation would be simple since the new brakes do not 
differ greatly from conventional types already fitted. Slots 
would have to be cut in the back-plate to accommodate the 
coolant hoses and to allow them to move with the shoes. 

A new liquid-cooled disc type brake is also being developed. 
It is cooled by the fluid that is used to apply the brakes. 
The system is operated at a pressure of about 150 Ib/in*, 
and this is supplied by a positive displacement pump. When 
the brake is not in use, the water is by-passed back to the 
engine coolant system. Depression of the brake pedal closes 
the by-pass and this directs the fluid into the brake cooling 
system. For brake actuation, the pressure is regulated by 
a throttle valve in the return circuit. 

Brakes of this type are smaller than the conventional types 
that they replace and, of course, they can be fully shrouded 
to keep out foreign matter. The system is arranged so that 
in the event of pump failure, the brakes can still be applied 
by extra depression of the pedal. Further information can 
be obtained from The Raybestos Division of Raybestos- 
Manhattan, Inc., Bridgeport, Connecticut, U.S.A. 
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This illustration is of the test rig for 
measuring cornering force. Some details of 
the construction of the rig are shown in 
the sketch at the foot of this page 


TYRES 


Distribution of Side- Force and Side-Slip in the Contact Patch of a Pneumatic Tyre* 


D. H. Cooper, B.Se.{Eng.), H.Dip.Ed. 


F the past, the side-forces on tyres have been studied 
and discussed in such considerable detail that it should 
suffice here merely to restate their practical significance. 
Side-force is useful insofar as it enables a vehicle to be kept 
on a particular course: to do this, it may be necessary to 
resist side-wind and road camber. The side-force may, in 
ome instances, be modified by the effect of road wheel 
camber. 

In the first place a side-force is produced by rolling a tyre 
t a slip angle, that is, so that the plane of the tyre is at an 
angle to its direction of motion. With most passenger car 
tyres, the side-force is made to increase with the slip angle 
1t such a rate that a relatively large side-force, equal to 
three-quarters the weight carried, can be obtained when the 
tyre runs at a slip angle between 5 and 10 deg. 

Because the resultant side-force generally acts behind the 
centre of the tyre, it produces a moment called the se/f- 
uligning torque, which in a vehicle is normally transmitted 
back to the steering wheel. The horizontal distance between 
the line of action of the side-force and the centre of the tyre 
is known as the pneumatic trail. For the driver, self-aligning 
torque can be a valuable guide as to the amount of cornering 
force that is being applied to the tyres, and as to the direction 


Rig used to determine the side-force in the contact patch 
D single leaf spring 


Fig. 1 
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in which the wheels are steered from the neutral position.* 

Whereas a number of authors have described how side- 
force and self-aligning torque vary with slip angle, vertical 
load, inflation pressure, size of tyre and rim, as well as with 
the condition of the road surface, this paper describes the 
front-to-rear distribution, within the contact patch, of the 
cornering force. The intensity of cornering force, in turn, 
determines the magnitude of total cornering force, self- 
aligning torque and trail. Work carried out by The Dunlop 
Rubber Co. Ltd. on cornering force was published first in 
1949,'? and more extensively during and after 1954.°-* 
This work can now be correlated with that of H. Martin,’ 
H. Fromm,'* B. V. Schlippe,”° and P. Kraft,'® who, between 
1935 and 1941, published diagrams of the distribution of 
horizontal forces and movements in the contact patch of a 
tyre rolling along a straight path and at a slip angle. 

Since that date, however, Dunlop have demonstrated® 
that, at small slip angles, even at 4 deg, the forces due to 
inward and outward movement, or shuffle, of the tyre tread 
are unimportant by comparison with those due to cornering, 
Fig. 8. The relative insignificance of slip due to shuffle 
during rolling can also be seen from the absolute values of 
0-2 cm or so, obtained by Kern.'* 

Chiesa'' has pointed out the large part that cornering 
forces play on road vehicles during normal journeys, and 
V. E. Gough**® has discussed the overridingly important 
role played by cornering forces in causing tread wear. 
A dissertation on friction has been given by Gough."’ 


Theoretical background 
A theoretical study of the development of side-force 
and camber thrust has been published by Fiala,'* and 
although we agree with much of what he states, we do not 
agree with the assumption that 
shear stress in contact patch 
vertical pressure in contact patch 
In fact, at the Dunlop Research Centre, we have established 
what we believe to be a more precise relationship between 
shear stress and vertical pressure. Nor do we agree with 


constant. 








* Translated from Kautschuk und Gummi, October, 1958 
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the assumption that the front portion of the contact patch 
is free from side-slip. 

A paper on tyre testing, by A. G. Fonda,'* should also be 
mentioned, Although it contributes extensive data, it does 
not offer much explanation of the development of side-force. 
More pertinent, perhaps, to our paper is Fonda’s analysis 
of the lateral deflections of the tread in the contact patch, 
based on the theory of the taut string. Although it is not 
proposed to enlarge on this at present, we do not believe 
that the taut string hypothesis is the best way to simulate 
the conditions in a tyre, and we hope to offer an alternative 
theory on another occasion. 


Cornering force rig 

Since a description of the cornering force rig has already 
been published,* only a brief account is necessary here. 
The rig consists of a plank about 2} _m long and 28-7 cm 
wide. This plank is mounted on rollers, so that it is free to 
run for a distance of 1-6 m at 3 cm/sec, Fig. 1. Above the 
plank is a framework, which is hinged at one end; in this 
framework is carried an assembly comprising an axle, wheel 
and tyre. The tyre is free to roll on the plank and can be 
held, at any slip angle up to 12 deg, by an adjustable stop 
at the free end of the frame. 

Near the end of the plank, the tyre rolls over a bar, the 
emery-covered top surface of which is precisely level with 
the emery-covered top surface of the plank. This bar is 
mounted on leaf springs, in such a manner that it can deflect 
a small amount laterally under the influence of the cornering 
force, but the springs cannot deflect vertically. The lateral 


Fig. 3. Reproduction of a diagram of corneririg force intensity plotted 
against side-slip, at slip angles up to 12 deg, for the 6.70-16 tyre 
inflated to a pressure of 16 Ib/in® and loaded to 6-1 cwt 
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motion is magnified and transmitted by levers to the Y axis 
of a graph, which is drawn on a glass slide. 

In addition, the tread of the tyre is penetrated by the 
upstanding prongs of a fork, which is thus moved by an 
amount equal to the side-slip. In this way, the side-slip 
of the centre rib of the tyre, as it rolls over the fork, is 
transmitted to the glass slide, which, by its movement 
relative to the scribe, records the side-slip from front to 
rear of the contact patch. 

At the same time, a contact breaker at the side of the plank 
interrupts the tracing of the slide at intervals corresponding 
to movements of one inch of the plank relative to the tyre 
axle. Another device registers the position of the wheel 
centre relative to the contact patch. 

Much of the preliminary work on this subject is now 
complete and experience has been gained from testing some 
seventy tyres. For example, at an early stage, it was estab- 
lished that the lateral motion of all the ribs in the tread-band 
of a tyre is nearly equal, when compared with the overall 
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Fig. 2. Reproduction 
of a diagram of corner- 
ing force intensity and 
side slip, with a 6.70- 
16 tyre inflated to 16 
Ib/in® pressure, loaded 
to-6-1 cwt, and set at 
an angle of 4 deg 
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movement due to side-slip; also, if required, the cornering 
force can be made to rise to its full value before its measure- 
ment is begun. 


Test Method 

When the plank is drawn under the tyre, a graph of corner- 
ing force intensity, lb/in, plotted against slide-slip, is drawn 
on a glass slide, Fig. 2. The curve is interrupted at every 
inch of forward movement of the plank, and two marks are 
made on the slide to indicate the position of the wheel axle 
in relation to the beginning and end of the contact patch. 
A family of such curves for slip angles of 2 to 12 deg is 
shown in Fig. 3. Each curve is the average of four results 
taken at four positions round the tyre; this reduces any 
discrepancies due to lack of uniformity of the tyre. 


Cornering force intensity at various slip angles 

From the original curve, it is possible to derive a curve, 
Fig. 4, of cornering force intensity plotted against the 
distance X measured backwards and forwards, from the 
centre-line of the wheel. The rear half of such a curve is 
an approximate indication of the length of the contact patch. 
In this example, the length of the contact patch is 3-7 X2 —1 
6-4in. It is necessary to subtract one inch because the bar 
over which the tyre rolls is 1 in wide. The length of contact 
patch, measured from a contact print, is 6-6 in. 

At 2 deg slip angle, the cornering force intensity distribu- 
tion is approximately triangular in form. It develops slowly 
and rises to a peak, which is behind the centre-line of the 
wheel. At 4 deg slip angle, Fig. 5, the force is larger, but its 
distribution diagram is still triangular. Then, at 6 deg and 
8 deg, the peak of the triangle is less sharp. At 10 deg, and 
particularly at 12 deg, there is a distinct flat on the top of the 
diagram, which therefore is no longer a triangle but has 
become a trapezium. The appearance of the flat signifies 
that the cornering force intensity can increase no further, 
because the frictional force has reached its limiting value. 
Loss of cornering force intensity at the end of the contact 
patch is, of course, the result of the reduced vertical pressure 
in that region, as the tread-band leaves the ground. 


Cornering force, self-aligning torque and trail 

The area under the cornering force intensity curve is the 
total cornering force, Fig. 4, and it is evident that at most 
times, this force acts behind the centre of the wheel. In fact, 
the line of action of the force is the line ab through the centre 
G of the area under the curve, and the distance ¢ is the 
pneumatic trail. The self-aligning torque is the product of 
cornering force and trail. 


Slip angle and cornering properties 

The effect of the increasing slip angle on cornering force, 
trail and self-aligning torque has been determined many 
times in the past by running a tyre on a drum,'~*:7-*-12.19.44 
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Fig. 6. Curves illustrating cornering force and 
trail at slip angles up to 12 deg 
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Fig. 9. Coefficient of the cornering 
intensity along the contact patch, for 
angles ranging from 2 to 12 deg 
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All the curves on this page are test results 
obtained with a 6.70-16 tyre inflated to a 
pressure of 16 /b/in? and loaded to 6-1 cwt 


Fig. 8. Diagram of the distribution of the 
vertical force over the tyre contact patch 


Fig. 7. This diagram shows cornering force 
plotted against self-aligning torque 


Fig. 10. Side-slip distribution along the 
contact patch for a slip angle of 4 deg 


Fig. 11. Curves indicating the tread band 
deformation in the contact patch, for slip 
angles between 2 and 12 deg 
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Above: Fig. 14. Coefficient of cornering force 


intensity plotted against ds/dx for the 2 to 
12 deg range of slip angles 


Left: Fig. 12. Distribution of side-slip at slip 
angles between 2 and 12 deg 


Right: Fig. 13. Distribution of the rate of : ‘ 
side-slip for slip angles of 2 to 12 deg 
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When the tyre rolls on a flat surface, the properties are, 
broadly speaking, the same as on a drum.'® The gradually- 
changing shape of the cornering force accounts for the 
slope of the curve of total cornering force plotted against 
slip angle, as well as the reduction of trail with slip angle, 
Fig. 6. 

Plotting curves of cornering force against self-aligning 
torque, Fig. 7, published first in Great Britain® and sub- 
sequently in Germany,':" is a convenient way of relating 
these quantities, together with pneumatic trail, on one graph. 


Vertical force distribution 

The distribution of vertical force over the contact patch 
has been studied relatively litth—once by Martin,’ who 
drew the distribution of force along two fore-and-aft planes, 
once by Kraft,’® and once by Teller and Buchanan.'* 

It is assumed that when the cornering force intensity for 
12 deg slip angle reaches the flat on the curve, Fig. 5, the 
coefficient of friction is at its maximum value. It is also 
assumed that in the rear half of the contact patch, A in 
Fig. 8, the coefficient remains at or near the maximum value 
and that the vertical force distribution diagram is the same 
shape as that of the horizontal force distribution. 

On the assumption that the pressure distribution is 
symmetrical, the mirror-image B of the horizontal force 
distribution, Fig. 8, has been drawn first, and then a second 
curve, C in Fig. 8, has been drawn, with increased Y- 
ordinates, so that the area under the curve is equivalent to 
the vertical load on the tyre. 


Cornering force intensity coefficient 

Let M be the cornering ferce coefficient, which is defined 
as the ratio of cornering force intensity, at any point along the 
contact patch, to the vertical force intensity at the same point. 
Then, the values of M at each point from front to rear of 
the contact patch, over the wide range of slip angles available, 
are plotted in Fig. 9. It should be noted that the M values 
are not high. They would have been higher were it not for 
the fact that in the particular test illustrated here, the tyre 
was purposely under-inflated and under-loaded. 


Lateral distortion and slip of the tread-band 

It is possible to derive, from each of the original curves 
in Fig. 2, a curve of the distribution of side-slip along the 
contact patch, as in Fig. 10. In this latter graph, the X axis 
indicates the direction of relative motion of the ground, and 
in addition a line is drawn parallel to the plane of the wheel. 
At 4 deg slip angle, the tread, from the start of the contact 
patch, first follows the road for about 4 in and is then pulled 
towards the wheel plane by the elastic forces in the tyre. 
Distortion of the tread-band is worthy of further study, 


Fig. 5. The cornering force intensity, at slip angles up to 12 deg, for 
the 6.70-16 tyre inflated to 16 Ib/in® and loaded to 6-1 cwt 
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Fig. 4. Curve showing distribution of cornering force intensity along 
the contact patch of a 6.70-16 tyre inflated to 16 Ibjin® pressure, 
loaded to 6-1 cwt and set to run at a slip angle of 4 deg 


Fig. 11. A family of curves of the distortion of this tread 
while it is in the contact patch is given for slip angles up to 
12 deg, Fig. 12. 

From the family of curves showing the distribution of the 
side-slip along the contact patch, Fig. 12, it is interesting to 
note, first, that slip increases from front to rear and, secondly, 
that, at slip angles above 8 deg, the whole of the tread rubber 
is, in fact, sliding sideways over the ground. 

If the wheel is moving forward at a uniform velocity V 
in/sec, the distance X in, measured along the contact patch, 
represents also the time X/V sec. The slope of the slip 
curves is proportiona’ to the rate of sideways slip divided 
by the rate of forward rolling motion: 

ds ds. dt 


dx dt’ *dx 


l ds 
V dt 
rate of side-slip 
rate of forward motion of the axle 
Curves of rate of slip with respect to distance moved 
through the contact patch are obtained by differentiating 
the slip curves and plotting ds/dx against x, as in Fig. 13. 
Finally, in Fig. 14, cornering force intensity coefficient 
has been plotted against the rate of side-slip divided by the 
rate of forward rolling and, allowing for experimental errors, 
a single curve has been obtained. Since cornering force 
intensity coefficient is 
frictional force at any point 





vertical force at any point 

the curve shows how the frictional force is related to side-slip. 

From this curve, it can be seen that the frictional force 
at any point in the constant patch of a tyre rolling at a steady 
speed is not constant but increases, from zero to a maximum, 
with the rate of slip. After reaching its maximum value, it 
remains constant, but at vehicle speeds over 45 m.p.h., it 
begins to fall slightly. 
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Recent German 


Brief Reviews of Current 


Entwicklungsprobleme der Kraftfahrzeugmotoren. 
Development Problems of Vehicle Engines.) 

Alfred Fante. 

BERLIN: AKADEMIE-VERLAG, Mohrenstrasse 39, 1958. 11} 
8}. 38 pp. D.M. 6.80. 

This is a paper that has been read before the Mathematical, 
Physical and Technical Section of the German Academv of 
Science. The author is Professor at and Director of the Institute 
for Internal Combustion Engines and Vehicle Engineering at the 
Technical High School, Dresden. Two previous publications by 
this distinguished engineer, teacher and scientist were reviewed in 
the February 1956 and April 1957 issues of Automobile Engineer. 
In these reviews, attention was drawn to one of the author’s 
major preoccupations, the possibilities of reducing the part-load 
fuel consumption of road vehicles. The paper now under review 
is divided into three major sections; one is devoted to the engine 
characteristics, the second to fuel consumption and the last to 
turbo-engines. In a short concluding note, the economics of 
ehicle engines is considered. 

In the first section, the author gives a strictly logical evaluation 
yf the engine torque characteristics in terms of vehicle require- 
ments, with particular reference to acceleration and its evaluation. 
In recent years, so much sense and nonsense has been written on the 
lesirable shape of engine torque curves, including fine differen- 
tiations to the effect that what is of importance to tractors is of 
less importance to cars and of no importance to rail vehicles, 
that the author’s clear and rigorous analysis of this very important 
aspect of engine performance should clarify the issue. Thus it 
undoubtedly is of considerable benefit to designers and users 
ilike in that it fosters clear thinking unburdened by intuitional 
considerations. The question of engine flexibility is, of course, 
closely bound up with the shape of the torque curve; here, too, 
different interpretations of flexibility have led to different con- 
clusions. The author endeavours to clarify this aspect of engine 
performance, and in addition indicates ways of improving the 
flexibility, thus simplifying the task of transmission designers. 

The next section deals in the main with the important but 
rather neglected subject of fuel consumption under part-load 
conditions, a subject that is becoming increasingly important 
owing to the prevailing trend towards the use of engines of 
higher output. Here the author considers the possibility of 
adjusting the number of working cylinders to meet the load 
requirements, and thus obtaining reduced fuel consumption; he 
quotes test results obtained with a six-cylinder engine running on 
five, four and three cylinders. It might be mentioned that this 
method of reducing part-load fuel consumption was also con- 
sidered by the late E. A. Chudakov in 1947; recent tests carried 
out at Cheliabinsk by Smolkin. Astahov, Danilievich and Gonenko 
suggest that this method, while capable of i improving the engine 
economy by as much as 20 per cent, requires complex design 
alterations. The author also considers the beneficial effects of 
supercharging, the use of a heat exchanger between exhaust and 
inlet, alterations to the combustion chamber of an existing engine 
with already good fuel consumption characteristics, and torch 
ignition as investigated by N.A.M.I. in Moscow. These considera- 
tions are followed by an examination of the advantages to be 
gained by increasing the compression ratios of petrol engines up 
to 16: 1 and a comparison of the fuel consumption characteristics 
of petrol and compression ignition engines. The section con- 
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cludes with an examination of the relationship between optimum 
fuel consumption limits and transmission gear ratios. 

Turbo-engines, comprising pure gas-turbines and free-piston 
generator-turbine combinations, are briefly considered, again with 
particular reference to part-load fuel consumption, and it is 
concluded that so far as vehicles are concerned, if economic 
operation is to be the aim in this field of application, the gas 
turbine can only be used in conjunction with piston engines. 
Since a similar flexibility can be attained by the use of reciprocating 
engines in conjunction with hydraulic transmissions, the character- 
istics of this combination are also considered. 

The paper concludes with the reminder that, during the 
current year, the total number of the world’s road vehicles has 
comprised some 79 million passenger cars and some 24 million 
lorries and buses, with a total power output of about 4 million 
mega-watts. Since this is about seven to ten times as much as the 
total output of the world’s power stations the importance of 
keeping to a minimum the fuel consumption of this fleet scarcely 
needs stressing. The author is to be congratulated on the pro- 
duction of a well-balanced, clear, concise and intensely thought- 
provoking paper, the lucidity of presentation and originality of 
outlook being particularly impressive. 


Krafte in Errichtungen zur Verbindung von Kraft- 
fahrzeugen mit Mehrachsanhangern iiber 20 km/hr 
Hichstgeschwindigkeit. (Forces in Couplings 
between Motorcars and Trailers at Speeds over 
20 km hr.) 

Deutsche Kraftfahrtforschung 
verkehrstechnik No. 113. 

By Otto Bode, Prof. Dr. Ing., and Heinrich Meyer, 


und  Strassen- 


In German. 
Dipl. Ing. 
DUSSELDORF: VDI-VERLAG G.m.b.H., 
37 pp. Price D.M. 15.40. 

The forces encountered in the counvlings between motor 
vehicles and trailers affect the reliability of the train under driving 
and braking conditions. In addition, with buses hauling trailers, 
these forces are also of importance with regard to steering as well 
as to the comfort of passengers. Because of this, the German 
road regulations, Richtlinien fiir die Prufung von Fahrzeugteilen, 
April 27, 1957, specify requirements that have led to the use of 
certain officially licensed coupling designs. 

To obtain reliable data for the dynamic stressing of coupling 
components, the Federal Ministry of Transport asked the Institute 
for Road Transport, of the Technical High School at Hanover, to 
carry out tests. The first series of tests dealt with the dynamic 
stresses encountered in the coupling of a 32 ton train and the 
results were reported in issue No. 92, 1956, of this series. The 
report now under review deals with the results of tests carried out 
on couplings between a wide variety of vehicles. These comprise 
six lorries weighing, when empty and laden, respectively, 2°6 to 8 
and 5-3 to 16 tonne and two tractors and eight trailers, the latter 
weighing between 1 and 5-7 and 4-3 and 24 tonne respectively, 
when empty and laden. The number of couplings amounted to 
twenty-four, twelve of which incorporated rubber springs, 
whilst five had ring-springs. 

In the report, the design and characteristics of the couplings are 
briefly discussed, and the test procedure and the method adopted 
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for test evaluation are dealt with. The main body of the report 
deals with the longitudinal forces in the couplings. These are 
evaluated individually for each vehicle type, and the principal 
results are plotted, in terms of maximum force, against trailer 
weight for both good and bad roads. The forces encountered as 
the result of full brake application, lateral forces due to braking as 
well as those encountered during fast runs, and the vertical 
forces encountered on the road and during braking, are also 
considered in some detail. The report concludes with an overall 
evaluation of the results on a statistical basis. 

An interesting outcome of the investigation is the finding that 
when the vehicle is running over poor roads the stresses in the 
couplings can be up to four times greater than on well-maintained 
roads, that the forces are proportional to the speeds, that the load, 
and particularly, the load on the motor vehicle, can increase the 
forces two-fold. It is of interest to note that, as a first approxi- 
mation, the coupling forces encountered at about 25 to 30 m.p.h. on 
a good road are equivalent to those on a poor road at about 
12 m.p.h. So far as lateral forces are concerned, attention is 
drawn to the possibility of reducing their magnitude by the use of 
couplings with suitable lateral control springs. 

The quantity of actual test results analysed and presented in a 
logical and concise manner will make this report a welcome 
source of information to vehicle chassis and component designers, 
who will be grateful to the authors for the trouble they have 
taken in planning and carrying out the tests and in the presentation 
of the results. 


Krafte in Kugelgelenk—Flachenkupplungen bei 
Omnibusziigen mit Zweiachsanhangern. (Forces in 
Ball-and-Socket Flat Face Couplings between Buses 
and Four-wheel Trailers.) Deutsche Kraftfahrt- 
forschung und Strassenverkehbrstechnik, No. 114. 


In German. By Otto Bode, Prof. Dr. Ing., and Heinrich Meyer, 
Dipl. Ing. 

DUssELDORF: VDI-VERLAG G.m.b.H. 1958. 11} « 8}. 20 pp. 
Price D.M. 11.20. 

Following Part I, Report No. 92, and Part II, No. 113, this 
report deals with the results of tests carried out, by the Institute 
for Road Transport at the Technical High School at Hanover, at 
the request of the Federal Ministry of Transport. Its object is to 
specify the stresses encountered in couplings of passenger 
carrying road trains, as used during rush hours in some central 
European city and suburban services. Apart from the fact that 
reliable data is obviously valuable, the subject became urgent 
owing to coupling and drawbar breakages encountered with bus 
trailers of a certain design. 

This report deals with the test procedure adopted when deter- 
mining the forces encountered in the couplings of three different 
bus trailers. All three were fitted with ring-spring drawbars, 
coupled to a Biissing vehicle and operated over good and poor 
roads, as well as on an Autobahn section. 

Equipment used and the methods adopted for the evaluation of 
the test results are discussed. The results obtained are considered 
in detail, with particular reference to the lateral forces encountered 
by the drawbar of the trailer coupling, with which fractures were 
experienced in some instances after only 12,000 miles. It is shown, 
on the basis of calculations as well as the evaluation of test results, 
that the coupling arrangement of the particular trailer is subjected 
to lateral forces of a magnitude such as t cause fatigue failure. 
The subject matter of the report is a valuavle addition to that in 
the previous two reports dealing with the same subject, particularly 
since it also considers a number of design features relating to 
trailer steering, and their effect on the forces encountered by the 
couplings. 


Untersuchungen an Mechanischen Lenkungen und 
Hilfskraftlenkungen Schwerer Kraftfahrzeuge. (In- 
vestigations of Mechanical Steering Systems and 
Auxiliary Power Steering Systems of Heavy Vehicles.) 
Deutsche Kraftfahrtforschung und Strassenverkehrs- 
technik. No. 115. 

In German. By Otto Bode, Prof. Dr. Ing. and Gerhard Bode, 
Dipl. Ing. 

DUssELDORF: VDI-VeRLAG G.m.b.H., 1958. 11} 8}. 
32 pp. Price D.M. 14.90. 

As a result of the increasing traffic density and the stress 
imposed on drivers of lorries and public service vehicles, it has 
become necessary to determine reliably the forces that can be 
considered as acceptable so far as the steering effort is concerned, 
and inter alia the necessity or otherwise of fitting auxiliary power 
steering. To clarify this important subject, extensive road tests 
were carried out, at the request of the Federal Ministry of Trans- 
port, by the Institute for Road Transport of the Technical High 
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School at Hanover. These tests were aided by the industry and 
by a number of city transport undertakings. The results merit 
a careful study by vehicle builders and operators. 

After considering the general requirements that must be met by 
the steering gear, to ensure satisfactory operation so far as the 
driver is concerned, the authors consider the effect, on driver 
fatigue, of driving heavy vehicles. The method adopted for the 
measurement of driver fatigue consisted in measuring the pulse 
frequency throughout the test; this was done by fixing a lamp and 
photocell to the driver’s ear lobe, the opacity of which alters 
with the blood impulses through it. 

Equipment devised to record the torque at and the displacement 
of the steering wheel are also described. To investigate the 
driver fatigue aspects of the problem, tests were carried out with 
an auxiliary power steering system, the force-displacement 
characteristics of which could be altered within wide limits 
The bus concerned had an automatic transmission and the tests 
were carried out over a 6 mile city run requiring 20 to 23 minutes 
for its completion. Of the six drivers tested, four were of average 
physique, while one was of slight and the other of heavy build 
The results of the tests were analysed and the personnel concerned 
questioned; in particular, some 50 drivers were questioned 
regarding forces and action of steering wheels. It was concluded 
that to ensure satisfactory operation, the steering effort should be 
proportional to the steering angle of the wheels, the maximum 
effort, at maximum angle, should not exceed about 25 to 30 Ib, 
while the number of turns from lock-to-lock should be limited to 
five or six. However, owing to the fact that the test runs were of a 
particularly difficult nature, and also owing to economical con- 
siderations, it was concluded that the maximum permissible 
force can be increased to 55 Ib; but it will be desirable to reduce 
this as technical development proceeds 

The next main section of the report deals with the requirements 
to be imvosed, and the principal data of the five vehicles tested 
and of the various power systems used; these include the Ate- 
Ross, Fulmina, Ate-Hydross, ZF-Spindle hydraulic and ZF- 
Gemmer systems. The results are plotted in terms of steering 
angle, against force at steering wheel, for various speeds and front 
wheel loads. Opportunity was also taken to measure the bending 
moments in the steering gear. Comparative tests were made with 
and without power assistance, and the tests were extended to 
include a road circuit incorporating numerous curves Phe 
plots and legends should be clear even to readers not familiar with 
German. In conclusion, suggestions are made for a method of 
testing the effectiveness of steering gears. Altogether this is a 
timely and thorough publication on an important subject and can 
be highly recommended to designers and research engineers 


Vom Motor zum Auto, Fiinf Manner und ihr Werk. 
From Engine to the Car, Five Men and their Work.) 
By Eugen Diesel and others 

DEUTSCHE VERLAGSANSTALT. 1957. 337 pp. 


In German 
STUTTGART: 
D.M. 8 

This book deals with the five great German designer-engineers 
whose names have become household words wherever motor cars, 
aviation motors and combustion engines are studied. Their 
names are: N. A. Otto, G. Daimler, K. Benz, R. Diesel and 
R. Bosch. In the book, their lives and studies are discussed, 
without the use of too much technical jargon, by three experts 
including Eugen Diesel, who has used in condensed form material 
from his older work entitled “Die Geschichte des Diesel Per- 
sonenwagens.’” The book succeeds admirably in conveying, 
partly by skilfully prepared illustrations, the brilliance of the 
inventions, the gradual progress made, and the logic of the 
improvements as they follow one another. It also expresses the 
loneliness of the original inventor mind, forging ahead whatever 
the reactions of a sceptical world, and it deals with the social 
impact of industrial exploitation of the inventor’s ideas. Not the 
least merit of this biographical work is that it is never too technical 
nor does it permit the reader to forget the future perspectives of 
our motorized existence. The work was commissioned by the 
Friends of the Technische Hochschule, Stuttgart, with a subsidy 
from the Max Kade Foundation, New York. 


Die Geschichte des Diesel Personenwagens. (The 
History of the Diesel Private Car.) 

In German. By Eugen Diesel. 

STUTTGART: DEUTSCHE VERLAGSANSTALT. 1955. 
Price D.M. 8.40. 

Rudolph Diesel’s quest for and the development of a high-speed 
automobile engine is the subject of this book, which is a biography. 
His failure to achieve his aim and the signal improvements made by 
Daimler and Benz are also discussed. Although the work is written 
by a son about his father, it is far from adulatory in tone; in fact it is 
remarkably objective and detached. 
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SIMPLIFIED SEALING 


Ingenious Applications of Dowty Synthetic Rubber Rings by the Ford Motor Co. Ltd. 


Evens a relatively simple internal combustion engine 
incorporates an exceedingly complex plumbing system. 
Within the confines of a space of small volume, quantities 
of air, fuel, lubricating oil, water, combustible fuel-air 
mixture, and exhaust gases are, severally, in continuous or inter- 
mittent flow or are in continuous circulation. To keep these 
media separately intact, under conditions of widely varying 
pressures, temperatures, and flow velocities in an assembly 
of component parts subjected to rapidly fluctuating mechani- 
cal stresses, presents difficult problems of design. 

Quite effective but relatively complicated-seals developed 
in the past for various applications have given satisfactory 
service. However, to meet the requirements of modern 
high-rate production, with its insistence on economy and on 
ease of assembly, the possibility of simpler but no less 
effective devices is being carefully investigated. An example 
of the progress currently being made is provided by the 
Ford Motor Co. Ltd. Their engineers were quick to take 
advantage of the development of flexible sealing materials, 
particularly of the synthetic rubber type, in which great 
progress has been made in recent years. The versatility of 
these products is such that, with careful selection, they have 
not only replaced much more complicated mechanical seals 
without loss of efficiency, but, in some cases, have simplified 
assembly and access problems by eliminating more permanent 
types of joint. 

A typical case concerns the oil pipe feeding the over- 
head valve gear on the current Consul, Zephyr and Zodiac 
engines. This pipe, illustrated at the right of Fig. 1, supplies 
oil from a gallery on the off-side of the engine. For ease of 
servicing, the pipe must be removable with the cylinder 
head and, in fact, is installed during assembly already 
attached to the valve gear. The lower end of the pipe, 
however, must be securely sealed in the oil delivery hole in 
the engine block, where it is subjected to high oil temperature 
and pressure, and to vibration. This is accomplished by the 


use of a simple O-ring of synthetic rubber, produced by 
Dowty Seals Ltd. of Ashchurch, Gloucester. The ring, 
three examples of which can be seen alongside the dis- 
mantled pipe, is simply retained between two circumferential 
ridges swaged in the copper tube itself, and is easily slipped 
on by the fingers. When the lower end of the pipe is inserted 
into the oil hole, the ring is gripped between the tube and the 
walls of the hole to provide a resilient seal. 

The properties of the ring material, basically an oil- 
resistant synthetic polymer, are modified during formulation 
and curing to produce a comparatively firm seal, which 
under slight compression mates perfectly with the sur- 
rounding metal. Natural rubber, although suitable from 
the mechanical point of view, would soon decompose when 
exposed to oil and vapour fumes in the engine. Although 
synthetic rubbers have always shown promising resistance to 
petroleum products, much progress has now been made in 
developing formulations which combine oil-resistance with 
the resilience of the natural material. 

This example is of a static seal, which is subject to no 
mechanical movement apart from vibration and the slight 
adjustments due to thermal expansion and contraction. 
O-rings of similar type can be designed to be equally effective 
for dynamic seals, for which purpose they are very much 
simpler than the traditional types. O-rings are also better 
able to accommodate fairly wide dimensional tolerances, 
thus permitting further production economies. 

An excellent example is shown in Fig. 2. Here the 
distributor, on the same types of engine, is about to be 
inserted in its mounting, the lower end of the distributor 
shaft engaging with the usual socket in the drive spindle. 
To prevent oil escaping from the crankcase an oil seal is 
required between the outer sleeve and the mounting bore. 
Effective sealing is provided by the O-ring, which can be 
seen near the top of the outer sleeve, where it is located in a 
circumferential groove. 


Fig. 1. The curved pipe (right) 
conveys oil to the valve gear on 
Ford engines. The short tube 
(left) forms a by-pass conduit for 
cooling water. Both are sealed in 
position by the Dowty synthetic 
rubber O-rings shown 
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Accuracy and stability of dimensions are essential in an 
O-ring to ensure efficient sealing. In fact, the dimensional 
tolerance on rings of this type amounts to only 0-005 in, 
while the flash residues from the moulding process, lying 
along the inner and outer circumferences, never exceed 
0-005 in wide and 0-003 in high. The surface finish overall is 
very smooth. Wear on the ring is negligible, and it has 
proved fully capable of lasting the overhaul life of the 
engine. 

A different function is performed by the seals illustrated 
in the lower part of Fig. 1. The short length of pipe forms 
the by-pass conduit for coolant when the thermostatic 
valve closes the riser to the radiator. O-rings of synthetic 
rubber, located by swages in the tube, form water seals for 
the pipe which is firmly clamped in place when the thermo- 
stat housing is bolted down. It will be obvious that con- 
siderable expansion and contraction take place at this point 
on starting from cold and on cooling down; the O-rings 
accommodate the resulting movement between pipe and 
casting. It will also be noted that economy is here served, 
without loss of efficiency, by the elimination of a separate 
fixing operation, while service work is simplified by the 
ease of dismantling and re-assembly. 

Another O-ring which fulfils both sealing and securing 
functions is found on the oil breather pipe on top of the 
timing case at the front of both the diesel and petrol engines 
used in Thames Trader trucks. In Fig. 3, the ring, which 
must be a tight fit on the pipe, is being pushed into place by 
means of a tapered mandrel on which several rings can be 
accommodated at one time for rapid assembly on successive 
engines. When the ring is in position, a crankcase breather 
air cleaner is slipped over the top of the pipe, as shown in 
Fig. 4, the ring itself being the only holding device used. 
The grip provided by the seal holds the fitment firmly in 
place despite the severe, large-amplitude vibration experi- 
enced during starting and idling, as well as the higher- 
The sealing function is to 


frequency vibration at speed. 
prevent oil mist from draining down the outside of the pipe, 
and thus to ensure that all oil is returned to the timing 


cover. 
Another Dowty seal on the Trader truck range of vehicles 
consists of a special-section ring designed to prevent the 


Fig. 3. Mounting an O-ring on the breather pipe from the timing cover 
of a Thames Trader engine. The ring, a tight fit, is expanded on a tapered 
mandrel and ‘rolled’ into its recess 
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Fig. 2. Assembling the ignition distributor. Near the top of the spindle 
sleeve is an O-ring which prevents the escape of oil from the crankcase 


escape of grease from and the ingress of dirt to the steering 
king pin bearings. A conventional design of steering swivel 
is employed, the king pin being anchored in the eye of the 
axle beam by a cotter bolt. The seal, at the top of the pin 
consists of a square-section, synthetic rubber ring having a 
small, annular groove in the lower face. It is held in place 
by a dished steel washer above it and both ring and washer 
are retained by a stiff wire circlip. 

The king pin is driven down through the spindle body 
and axle beam eye, as shown in Fig. 5, using a soft-headed 
hammer, until the dished washer so compresses the sealing 
ring that it spreads to fill the gap between washer and 


Fig. 4. The ring in position on the breather pipe and the cleaner about 
to be slipped over the top. The friction of the O-ring holds the cleaner 
securely in place in service 





Fig. 5. Insertion of the king pin. When driven home, the circlip forces the 
dished washer over the ring, which deforms to seal the top of the bush 


spindle body over the full width of the washer. The sealing 
ring section is so designed that, under pressure from the 


grease gun, lubricant may just issue from the top of the 
bush, so showing that the bearing is fully lubricated, while 
grit and water cannot enter in service. The bottom end of 
the king pin bush is sealed by a welch plug forced into a 
recess in the lower end of the spindle body. 

In the case of a heavily laden vehicle this seal has an 
important function to perform since good lubrication is 
essential to keep down the steering effort required, apart 
from the question of reducing wear to the minimum. The 
sealing ring is able to withstand the attack of greases almost 
indefinitely under conditions of permanent distortion, 
wide variations in temperature and the presence of moisture, 
sometimes heavily salt-laden as a result of snow clearing 
operations. 

All the seals described are comparatively simple in 
design. They are easier to accommodate and to apply than 
more intricate, composite seals. This apparent simplicity, 
however, was made possible only by intensive development 
of the basic materials. The firm responsible has long 
experience in the design of sealing devices to very stringent 
requirements for aircraft applications and is now able to pass 
on the benefits of long-term research work in that field to the 
automobile industry. The scope of flexible seals is con- 
stantly widening and a very extensive range of standard 
sizes of O-rings in natural, synthetic, and silicone rubbers is 
available. Square-section and U-shaped rings, gaskets and 
other special seals can be designed to cover almost any 
requirement involving the retention of fluids or gases at 
the highest pressures met with in engineering. They offer, 
it would seem, opportunity to save cost, space, assembly time, 
and, possibly, a reduction of maintenance in service. 





FREE WHEEL 
FREE-WHEEL clutch, capable of handling } h.p. at 
fA 1,500 r.p.m., has been designed and is manufactured by 
Tiltman Langley Ltd., of Redhill Aerodrome, Surrey. This 
free-wheel is said to be capable of operating satisfactorily at 
temperatures as low as — 40 deg C, as well as under tropical 
conditions. 
Ihe essential components of the assembly are shown in 
he accompanying illustrations. A housing A forms the outer 
component of the free-wheel. It is pinned to the shaft and 
contains the rollers B, their cage C and the cam D. Normally 
the spring E rotates the cage until the rollers jam between 
the housing and the cam. If the cam rotates faster than the 
housing, the rollers are freed, and the rotation of the cage, 
relative to the cam is restricted by the stop-pin F. The 
drive passes through the housing and the rollers to the cam, 
which is integral with the gear G. In an alternative arrange- 
ment that has been prepared, the gear is the driving member. 


Right: The components and layout of the new free-wheel assembly 


FOR FRACTIONAL HORSEPOWER APPLICATIONS 








AUTOMATIC TRANSMISSION 


OR those who wish to know something of the features and 

operation of the Borg-Warner automatic transmission, 
without delving into technicalities, the company has issued 
a lively little guide booklet. The information is contained 
under 64 headings, arranged alphabetically, and is concise yet 
comprehensive. Copies of the booklet may be obtained 
free of charge on application to Borg-Warner Ltd., whose 
address in Great Britain is Letchworth, Herts. 


532 


BRAKE LININGS 


E have been informed by Small and Parkes Ltd., of 

Hendham Vale Works, Manchester 9, that their 
DON R.14 material is used exclusively for the linings of the 
brake shoes on the Austin Gipsy, described in the September 
1958 issue of Automobile Engineer. This has been con- 
firmed by the Austin Motor Company Ltd., who add that the 
initial specification called for the material quoted in the 
article, but it was subsequently changed. 
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A NEW FORD ENGINE PLANT 


Full Use of Automation Techniques for a Production Rate of 4,000 Units per Two-shift Day 


Ar Lima, Ohio, a new Ford Motor Company plant with 
a floor area of more than one million square feet is now 
available for the production of Mercury, Edsel, Lincoln and 
Continental engines. It was planned and equipped for an 
output of 4,000 engines daily, on two-shift operation, and 
this figure can be attained when it is warranted by demand. 
It is the fourth Ford plant to employ the technique of 
automation in the manufacture of automobile engines. The 
Company’s Cleveland Engine Plant No. | pioneered the use 
of automation seven years ago and was followed in 1953 by a 
completely. re-organized and equipped engine plant at 
Dearborn, Michigan. Cleveland Engine Plant No. 2 went 
into production in 1955. 

As at other Ford plants, every phase of production where 
, automation has been introduced was subjectec frst to 
thorough study and analysis. To be worthwhi.- -he in- 


stallation had to produce favourable results in cerms of 


improved quality, higher overall efficiency, better working 
conditions or greater safety. Ford engineers, as a result of 
the cunstant study of automation, have developed a com- 
prehensive in-process quality control programme. This 
method of checking component parts between machining 
operations has, it is claimed, been developed to the highest 
degree in the automotive industry at the new Lima plant. 
Automatic multiple-station checking gauges have been 
integrated into production lines where they keep a continual 


Thirty-two separate drilling and reaming operations are performed on an engine block as it passes through this automatic machine 


check on machined parts to determine that they meet the 
high standards established by engineering specifications. 
In addition to the in-line inspection mechanisms, there are 
approximately 1,700 different gauging applications in use at 
the Lima plant to ensure the production of engines of 
consistent quality. 

One of the more outstanding automation developments in 
the plant is the crankshaft area, where crankshafts weighing 
80 Ib move with ease and precision down one of three 588 ft 
long machining lines. The crankshafts are automatically 
loaded and unloaded at the various stations, and are lifted, 
rotated and angularly positioned. Multiple-station control 
gauges are built into many of the machines and the part is 
thoroughly inspected before it passes from one operation to 
the mext. If the crankshaft does not meet specification 
at any stage, the gauge automatically rejects it and pro- 
duction is halted. The malfunctioning area is indicated 
on the control console and tooling corrections must be made 
before machining operations can be resumed. The crank- 
shafts are also balanced by electronically controlled machines 
which test their own work, and if not satisfactory, auto- 
matically repeat the operation. An out-of-balance crank- 
shaft, it is claimed, cannot be passed out from the electronic 
unit. 

A number of operations can be combined in a single 
in-line transfer-type machine where formerly a series of 


Extraction 


ducts over the centre of the line remove all cast iron dust from the area 
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single machines, linked together by various transfer devices, 
was used. These new in-line machines tend to improve the 
quality of the work as a greater number of tools can be 
concentrated and accurately set up in one machine, reducing 
the number of transfers and indexing and clamping 
operations. Chip and swarf removal operations are sim- 
plified as chips fall into conveyors beneath the machines and 
are carried away to a central disposal system. 

Another automation feature in the new plant is the ex- 
tensive use of proximity switches to operate transfer equip- 
ment. The switches are relatively trouble free as they never 
come into direct contact with the machined part. Instead, 
the part passes over the switch and when a close tolerance is 
reached, the switch activates the equipment. All automation 
equipment in the plant is hydraulically operated. 

The processes of automatic lubrication, scrap removal and 
inter-operation dimensional checking have been integrated 
with the lines along with automatic transfer devices. Every- 
thing possible has been done to eliminate the manual loading 
and unloading of parts. 


Cold extruded gudgeon pias 

The cold extrusion process for the production of gudgeon 
pins, used for the first time in the automotive industry at the 
Company’s Cleveland Engine Plant No. 2, has been further 
developed at the new engine plant at Lima, resulting in 
considerable material saving. Small steel slugs are coated 
with phosphate and a liquid-soap lubricant and automatically 
positioned in the press. Carbide punches, mounted on two 
opposing arms, strike the ends of the slug with 100 tons 
pressure. The force extrudes the cold metal into the dies, 
forming the gudgeon pin. The pin is struck again, this 
time by fiat punches to square the ends, and is then auto- 
matically ejected from the press. When extruded, the pin 
measures 3} in long. The press is capable of producing over 


1,900 pins per hour. 
Prior to development of this method, and the necessary 
press equipment, it was customary to drill out the interior 


of a bar to form a gudgeon pin. This practice was time- 
consuming and resulted in considerable waste of valuable 
material. The only drilling operation necessary on an extruded 
gudgeon pin is to bring the pin within weight tolerances. The 
pins also pass through heat-treatment furnaces and through 
automatic grinding machines which finish the outside 
diameter. An electronic instrument, located in a temperature- 
controlled room, is used for the precision inspection of all 
pins before they are sent to assembly areas. The pins are 


Every engine produced is finally tested on one of the 96 engine test 
stands before being passed out for dispatch 


fed into the machine and are sorted into three different 
classifications according to minute differences in size and 
weight. 

Other outstanding features of the Lima plant include 
the use of electronics to correctly balance all engines; a 
Tele-Autograph system which makes possible precise 
selection and rapid fitting of engine parts along the assembly 
line; and a preventive maintenance programme. 

As a cylinder block approaches the beginning of the 
assembly line its dimensions are checked and transmitted by 
the Tele-Autograph to various locations in the plant where 
engine components are selected to match the cylinder 
block dimensions. The components are placed on conveyers 
for delivery to engine assemblers and reach the assembly 
area shortly before the matching engine block arrives. 

The assembly area includes two lines, each composed 
of 31 independent conveyor units coupled together like links 


This completely automatic 

transfer machine can handle 600 

pistons per hour. It performs 

seven different drilling, reaming 
and milling operations 
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Crankshofts are balanced on 
these electronically controlled 
machines. The machine deter- 
mines how much the crankshaft 
is out of balance, where the 
unbalance is located, and then 
drills counterweights to correct. 
When perfect balance has been 
attained the crankshaft is 
ejected from the machine 


in a chain. This system makes it possible to continue 
production along the line even though one section of the 
line may be down for repairs. Engine blocks are suspended 
from the overhead monorail tracks on steel-arm carriers. 
No less than 96 test stands are used for the final testing of all 
engines before they are dispatched to assembly plants 
throughout the country. 


Maintenance 

The advent of long, fully automatic production lines has 
led to the need for communication along the lines. This 
problem is particularly acute when a breakdown occurs near 
the end of a line and the control console which indicates the 
performance is located at the beginning. A maintenance man 
must leave his work to check at the control console, resulting 
in considerable delays. The telephone has been brought in to 
solve this problem at the Lima plant. 

Telephone equipment is installed on the cylinder block 
front cover line, for example, which is approximately 70 ft 
long and has 26 different stations for machining the die-cast 
aluminium parts. A telephone set is provided at the start of 
the line where the operator and the control panel are located 
and telephone sockets were fitted at all stations along the 


line. When a breakdown occurs the operator directs the 
maintenance man to the trouble area, where he plugs in his 
portable set and remains in constant touch with the operator 
and the control console while making necessary adjustments. 
When repairs are completed, he advises the operator to 
start production once again. 

The telephone also works as a two-way device. When 
regular preventive maintenance tool changes are scheduled, 
a maintenance man can plug in his set anywhere along the 
line and notify the operator to shut down the equipment. He 
quickly makes his changes and then informs the operator that 
the line can be started again. Use of the telephone system has 
enabled the plant to keep the down time of the lines at a 
minimum. 

A modern fresh-air distribution system brings about a 
complete change of air in the plant every eight minutes. Air 
diffusers come to within 10 ft of the floor to allow for a quick 
and even distribution of fresh air. 

Numerous fire prevention devices have been provided 
throughout the plant. Giant smoke and heat-venting 
hatches that open automatically, fire curtain boards, auto- 
matic sprinklers and a specially constructed roof all play 
important roles in the prevention and fighting of fires. 





Commercial Vehicle Flooring 


A Polyester-Glass Fibre Covering Developed to Minimize Wear and Damage 


OADS of an abrasive or heavy nature frequently have to 
be carried by commercial vehicles and result in rapid 
deterioration of the flooring. Among the worst offenders in 
this respect are coal, coke and granite. To lengthen the life of 
floors on which such loads have to be carried, a jointless 
floor covering has been evolved by Tom Byatt (Engineers) 
Ltd., Fenton, Stoke-on-Trent. It is based on Bakelite 
polyester resin and glass fibre mat, and the method of 
construction has been approved by the Board of Trade for 
use in calibrated bodies. 
First, the original floor of the vehicle is scored to provide 
a key, after which a layer of resin, suitably modified by the 
addition of abrasive grit, is spread on it in a continuous 
layer. Over this coating is applied a 2 oz, chopped-strand 
glass mat, which is impregnated with a similar resin mix. 
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The final layer comprises the same resin but with a higher 
proportion of the grit. After consolidation by rolling, the 
laminate is allowed to set hard, and then the treated body is 
ready for use. 

The Byatt flooring is claimed to be suitable for any type of 
loads except those that might burn the resin, for example, 
hot ashes. Since the material is waterproof, it can be 
employed in vehicles that carry wet loads, such as sand or 
gravel. The covering is suitable for use in tipper bodies, 
because it has an unbroken surface and therefore offers no 
resistance to unloading. Further advantages are ease of 
repair, should this become necessary, and low weight: 
the Byatt floor covering for an average 6 ton, long-wheelbase 
vehicle is said to weigh about 36 lb, as against 14 cwt of 
comparable steel lining used for floors of this type. 





Precision Barrelling 


The Development of New Methods and Processes by Rolls-Royce Ltd. 


Unsere a variety of names such as rumbling, tumbling, 
slide-abrating, and rotary finishing, what is now generically 
termed barrelling is undoubtedly one of the earliest finishing 
processes. As with other mechanical innovations, its origin 
cannot be established with any certainty. The basic prin- 
ciples of the process were, however, well known to medieval 
silversmiths and cutlers and were widely applied by them in 
the polishing and burnishing of their wares. Metal products 
to be treated were placed in a small wine cask, fitted with a 
door and an axle and crudely mounted for rotation, which 
was turned by the hands or the feet of juvenile labour. 
Some items were merely tumbled by themselves, without 
any added materials, but commonly leather scraps and 
clippings were included to enhance the burnishing effect. 
Leather clippings were eventually replaced by other media. 
During the evolution of the process it was found that various 
combinations of beach pebbles, sand, and water successfully 
removed burrs and surface defects from metal parts, thereby 
increasing the scope of the process beyond simple burnishing. 
Beach pebbles were succeeded by granite and other stone 
chips and these were displaced in relatively recent times by 
synthetic chips prepared from fused aluminous oxide. 
These chips possessed the advantages of greatly increased 
abrasive properties and consistency in operation but their 
rate of depreciation was more rapid than that of granite chips. 


Fig. 1. Battery of Roto-Finish machines at the Crewe works of Rolls-Royce Ltd 
Camshofts are processed in the two larger machines. 


shown in Fig. 4. 


By that time the wine cask had been replaced by a circular 
or hexagonal barrel, commonly belt-driven from a line- 
shaft, and this in turn by the modern, rubber-lined hexagonal 
barrel with individual electric drive. In combination, these 
chips and barrels enabled the process to be developed from 
a rather crude operation dependent upon the care and skill 
of the operator to a reasonably predictable and timed machine 
operation controlled by unskilled labour. 


Preformed Shapes 

At the end of each barrelling cycle, the separation of 
processed workpieces from, possibly, several hundred- 
weights of chips presented a problem difficult of solution. 
Various methods, including magnetic separation, were 
evolved and were successfully applied. The most common 
was the vibrating or oscillating wire mesh screen. Where 
workpieces and chips were of similar size, however, the 
irregular shape of the chips frequently defeated the best of 
screening efforts. A further problem arising was the lodg- 
ment of chips in holes, slots or other apertures in the work- 
piece: it was difficult to correlate the size of chips to the 
work and the screening. In attempts to overcome this 
problem chips of specific size and shape were produced from 
mouldable or extrudable materials and termed preformed 
shapes. Until fairly recently it was impossible with the 


At the left is a medium-capacity machine handling the pressings 
A loaded camshoft fixture is standing on the floor adjacent 
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A effective sliding layer of chips; ® returning chips; C dead area; D /evel of solutior 


Fig. 2. Barrelling action 


materials and the techniques available to produce, within 
economic limits, preformed shapes of grinding capacity equal 
to the fused aluminous oxide chips. Nor was it possible to 
provide adequate resistance to fracture together with the 
slow dimensional wear rate essential in preformed shapes. 
These difficulties, however, have now been overcome. A 
successful development by Rolls-Royce Ltd., is a preformed 
triangular shape produced by a special process in which 
various hydrous silicates of alumina are blended together and 
combined with selected abrasive grains. While the grinding 
ability of these shapes is comparable with that of ordinary 
irregular-shaped fused aluminous oxide chips, their wear 
rate is approximately only one-third of that of the conven- 
tional chips. 

Steel balls and cut steel shot are also used for burnishing 
and for “‘colourizing”’ or influencing the brightness of the 
surface finish of the work. These present similar difficulties 
as regards separation after barrelling cycles, with the ad- 
ditional disadvantage that except in the case of non-ferrous 
workpieces, magnetic separation methods cannot be em- 
ployed. Steel media, however, are also produced in preformed 
shapes and are frequently used on suitable work. 


Sand replaced by compounds 

The use of sand as an abrasive in barrelling is today 
relatively rare. Instead, modern abrasive grains are com- 
bined, severally, with brighteners, cleaners, wetting agents, 
and corrosion inhibitors either in the form of powders or 
made-up liquids. These mixtures are commonly referred to 
as ‘“compounds’’. Coarse-grained abrasives are included 
where a quick grinding action is required and finish is of a 
relatively secondary importance. Compounds containing 
fine-grained abrasives, or, in some instances, water-soluble 
lubricants capable of reducing the naturally abrasive character 
of the chips or shapes, are used in finishing or second- 
operation compounds. 


Planning barrelling operations 

Many variables need to be taken into consideration when 
planning barrelling operations. The suppliers of barrelling 
equipment, grinding media, and compounds are continually 
investigating and testing materials and methods and their 
accumulated experience is available to users. When a 
barrelling operation is under consideration for a specific 
component it is necessary to ascertain: 
1. Type, strength, hardness and toughness of the component 
material 
2. Work to be done on the component 
3. Surface finish required 


Automobile Engineer, December 1958 





C at 35 rev/min; DO ot 45 rev/min 


Turnover points 


A effective sliding layer of chips; 8 at 20 rev/min; 


Fig. 3 


4. The “colour” or brightness to be produced 
5. Limiting factors affecting edge radii, overall dimensions, 
bores and projections 
6. The subsequent treatment 
grinding, plating or painting 
When these facts are known it is possible to decide whether a 
single operation or sequential operations are required to 
obtain the required result. Consideration can then be given 
to the conditions in the barrel, for one or more operations 
to obtain the desired result. 

For each operation it is necessary to determine the following 
variables: 

. Type and size of the media 

Work load or number of workpieces 


to be applied—machining, 


l 
2 
3. Mass level in the barrel 
4. Water level in the barrel 
Type and quantity of compound 


6. Speed of the barrel 

7. Process time 

Reference to the illustration diagrammatically depicting 
barrelling action, Fig. 2, will make clear the importance of 
several of these items. At any instant, while the barrel is 
rotating, the effective area of the mass of chips and work- 
pieces is the relatively shallow layer A cascading down from 
the highest to the lowest level. From this low level the barrel 


Fig. 4. Light steel pressing, before and after (above) free barrelling 


for 6 hours to de-burr and radius edges 
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Fig. 5. Effect of barrelling at various load heights; 4in« 4in~ 4in 


stee/ plates for 4 hr 


elevates chips and work to the high level where they con- 
tinuously break loose from the mass and slide downwards. 
Movement is the more pronounced in the peripheral layers 
but in the centre there is a more slowly moving, but 
continually changing, mass where little effective work is 
performed. This is termed the “‘dead”’ area. 

In practice, the mass level may be varied from centre 
level, 50 per cent load height, to almost seven-eighths full, 
say 85 per cent load height. The higher the mass level the 
shorter and slower will be the effective slide. This gives a 
less drastic action, resulting in slower processing but yielding 
improved surface finish. Conversely, the lower the mass 
level, to centre height, the higher the speed in the slide, 
giving faster processing but poorer surface finish. The 
ffect of variation of load height is shown in the curve, 
Fig. 5. This indicates the edge radii produced on stvel 
plates processed at different heights, all other conditions, 
of course, being constant. It shows conclusively that, for 
maximum metal removal, the most effective height is 
50 per cent. Before checking mass level, the barrel should 
be rotated and the contents allowed to settle. To check on 
initial loading will give an incorrect reading as the mass is 
not packed to its operating level. 


Fig. 7. A fixture loaded with 20 camshafts and assembled in the barrel, 


ready for charging with media 


3 


Hours 


Fig. 6. Effect of barrelling time on radius produced; on brass, copper, 
mild steel and stainless steel 


The water or solution level may be from 1 in above the 
bottom of the barrel to completely full. Its influence is 
similar to, but less pronounced than, that of the mass level. 

In connection with this sliding action, the rotational speed 
of the barrel is an important factor. Obviously, the higher 
the speed the faster the slide and consequently an enhanced 
cutting action but a poorer finish. Even in instances where 
surface finish is of secondary or minor importance, however, 
barrel speeds cannot be raised unduly in order to shorten 
process time without introducing a new and usually un- 
desirable influence. This is shown in the diagram, Fig. 3, 
of the so-called turnover points. As the speed of the barrel 
is increased, so the mass of chips and work is carried higher 
until eventually sliding action on the surface ceases and the 
discrete mass falls after breaking away at the top of the 
barrel. Little work is accomplished since abrading action 
is slight and, instead, the surface of the component being 
treated may be damaged by impingement of both chips and 
other components. 

Processing time will depend on the condition of the work 
as received, the size of the burrs or flashes to be removed, 
the chips and the compounds used, and on the surface finish 
required. It may range from 1 hour for a light deburring 


Fig. 8. The same fixture and work as the barrel is opened up at the 
end of a run 
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Fig. 9. Micro-photograph of the normal fine-ground surface finish of 
a cam profile, 


operation to as much as 20 hours for a heavy grinding or a 
superfine polishing process. When initially processing a 
new component it is usual to check on the suitability of the 
selected routine after a short run and then to examine the 
work at regular intervals until a satisfactory result is obtained. 
Typical times for edge radiusing four different metals— 
brass, copper, mild steel and stainless steel—are given in 
the curves of Fig. 6. 

All process data relevant to an approved treatment for a 
particular component is recorded for subsequent use on 
further batches of the same component. In this manner, it is 
made possible for the process to be repeatable. When work 
is put in hand, a process card prepared from the records is 
issued to the barrelling operator. This lists the work load 
or quantity, process time, type of media, mass level, type of 
compound, quantity of compound, water level, and barrel 
speed, and includes any special instructions. 

Setting up the barrelling machine for a run thus becomes a 
straightforward procedure, requiring care in the use of the 
specified materials and reliability in connection with the 
measuring or weighing of the compounds. By a new process- 
ing method introduced by Rolls-Royce, the operator will be 
relieved of even this modest responsibility. It is claimed to 
be virtually foolproof, while at the same time it overcomes 
certain barrelling problems which hitherto were regarded 
as insoluble. 


From loose compounds to tablets 

In this recent Rolls-Royce development selected short- 
life, coarse grains are combined with long-life, fine grains, 
lubricants, inhibitors, and vrighteners in the form of tablets. 
These tablets have a controlled rate of disintegration, and 
can provide the rapid grinding of components and a good 
finish in a single operation. Thus, by eliminating the 
necessity of second or finishing runs, overall processing time 
is much reduced and throughput is increased. The tablets 
are manufactured in seven grades and are distinctively 
coloured for ready identification. While each grade has a 
working range much wider than an ordinary abrasive 
compound, seven grades will not cover all possible 
applications on a wide variety of materials. Accordingly, 
the formulae have been compounded and the tablet dis- 
integration times so arranged that a combination of grades 
of tablets can be used simultaneously to attain a desired 
result. Data is available of suitable combinations of tablets 
designed to meet specific barrelling problems on all metals 
and alloys in general engineering use. 

Barreiling equipment installed at the Motor Car Division 
of Rolls-Royce Ltd. at Crewe, was supplied by several 
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Fig. 10. The same profile after barrelling treatment to give an oil- 


retaining surface finish, « 30 


manufacturers and is of widely varied capacity. A number of 
different barrelling methods are used, selectively employed 
as best suited to produce the desired results on particular 
components. Preceding comments have all related to “‘free’’ 
barrelling, in which the workpieces are indiscriminately 
mixed with, and move freely in, the mass of chips in an 
unobstructed barrel. This method is the most commonly 
used for small and medium-sized parts of compact shape. 
A variant of free barrelling is ‘“‘submerged”’ barrelling. The 
work is loaded with the chips into a perforated barrel which 
is rotated while suspended in a tank of solution. Obviously, 
this method lends itself to multi-operation processing. The 
loaded barrel can be lifted out of one solution, drained, 
washed, lowered into another solution, or into dip tanks for 
corrosion inhibition, brightening, or lubricating. It provides 
a means of arranging the barrelling of large quantities of 
parts on a production basis by means of fully mechanized, 
accurately timed, automatic transfer equipment. 


Fixture barrelling 

Relatively large, slender, or thin-section components may 
be susceptible to damage due to impact if tumbled freely 
in a barrel. To obviate this hazard, resort is had to “‘fixture”’ 
barrelling. The parts are attached in spaced relationship to 
suitable fixtures securely mounted in the barrel. A variant 
of this method is “ccompartmented” barrelling. As implied 


Fig. 11. Fully loaded barrelling fixture for 20 six-cylinder 


camshofts 


engine 














Fig. 12. Engine tappet de-burred and edge-radiused by barrelling 


(left) and after finish grinding to size (right) 


by the name, the barrel is provided with a number of com- 
partments each accommodating a single component or a 
few components on a simple fixture. 


Barrelling camshafts 

One of the most interesting operations at Rolls-Royce, 
Crewe, is the barrelling of engine camshafts to remove sharp 
edges left by machining and grinding operations, and to 
impart to previously ground profiles a special oil-retaining 
surface finish. This is a fixture operation, performed in one 
of the two large-capacity models in the battery of Roto-Finish 
machines shown in Fig. 1. Both machines are provided with 
special large doors to permit a loaded fixture, Fig. 11, to be 
inserted or, in subsequent runs, for the parts to be assembled 
on the fixture already in position in the barrel. 

The fixture framing, of channel section aluminium alloy, 
is bolted through spacer blocks to the end cheeks of the 
barrel. Threaded over long bolts secured to the base of the 
framing are clamping blocks, also of aluminium alloy, 
formed at their contiguous faces to accommodate the end 
bearings of four camshafts. Five banks of shafts are 
assembled, making a charge total of twenty. The two 
intermediate journals and the oil pump-timer drive gear are 
left unmasked, as the treatment enhances rather than 
impairs their surface finish. On one side, however, the 
clamping blocks are recessed to receive the timing gear 
flange and thus to shield the tapped holes in the flange. 
Figs. 7 and 8 respectively show the charge of camshafts in 
the barrel before and after processing. 

A mixture of large and small chips is employed in con- 
junction with an abrasive compound and, as is usual in 
fixture barrelling, barrel rotation is alternated in direction 
to ensure complete coverage of the work. Rotational speed is 
15 rev/min and the total running time is 2 hr, divided into 
a run of 1 hr in each direction. Before employing barrelling 
for this work, the labour time allowed per shaft for individual 
hand frazing was 15 min; on the machine this figure has 
been reduced to 44 min. Of course, hand work did not touch 
or have any effect on surface finish. The utmost importance 
is attached to this aspect. Due to the wiping action under 
load of the cam nose on the tappet, this point, potentially, 
could be a source of trouble arising by lack of lubricant. 
Careful development of the barrel process has enabled a 
discontinuous surface finish having a matt appearance to be 
consistently produced. Fig. 9 is a micro-photograph of the 
fine-ground surface of a cam before barrelling, and Fig. 10 
shows the discontinuous, oil-retaining surface produced by 
this barrelling technique. 

A tangible advantage has been registered for the new 
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surface treatment. It had been observed earlier that in a 
new engine initial running produced 0-0005in loss in 
lift, literally a “bedding down” of the surface. Since the 
new discontinuous finish was introduced no measurable 
wear resulting from initial running can be detected. 

Another somewhat unusual process developed by Rolls- 
Royce relates to the lantern type tappet shown in Fig. 12. 
It is essential that the apertures in the body are free from 
sharp edges. Hand frazing was a time-consuming operation 
and not unlikely to lead to inadvertent damage to the finish- 
ground body. These tappets are now barrelled for 4 hours 
in a medium-sized machine before final grinding. They are 
processed in batches of 500, with grinding chips and an 
abrasive compound, at a load height of 75 per cent. This 
produces a relatively large radius on the edges of the apertures, 
as shown on the left of the illustration, and when the tappet 
is finally ground to finish diameter only part of this radius 
is removed, leaving a smooth unbroken edge. 

One small component well illustrates the value of barrelling 
for mass production operations. Reference is made to the 
familiar split cone securing the valve spring retainer to the 
valve stem. In dividing these cones into halves substantial 
burrs are left. To remove these burrs by hand was a most 
tedious and time-consuming operation. At Rolls-Royce 
these components are made in batches of 30,000 to 32,000 
halves. The labour time expended on the hand frazing of a 
batch was more than 420hr. In a barrelling operation a 
batch is processed for 14 hr, arranged on an over-night run 
when the plant is shut down. The labour time involved is 
1 hr for loading in the evening and 1 hr for unloading the 
following morning. The result is of good quality and of a 
consistency not attainable by hand methods. 

Rolls-Royce Ltd. pursue an active policy of development 
of barrelling technique under the guidance of Mr. Smith- 
Gorman, at Hillingdon, Glasgow, and Mr. Matthews at Crewe. 





INDUSTRIAL SAFETY 
BOOKLETS 


NEW series of booklets on Industrial Safety, Health, 

and Welfare subjects is being published by H. M. 
Stationery Office on behalf of the Ministry of Labour and 
National Service. Two of these, Nos. 1 and 3, are now 
available. 

The first is “Lifting and Carrying”, which explains in 
clear language the right and wrong ways of handling loads 
and draws attention to common faults. It is well illustrated 
with photographs and outlines the principles of lifting, which 
depend on the skilful use of the correct muscles rather than 
on physical force. Some 50,000 accidents per annum are 
caused in the handling and carrying of goods, and this 
booklet should help to reduce the figure. The cost is 1s. 0d., 
and a brightly coloured wall sheet to supplement the impact 
of the booklet can be obtained from the same source also for 
1s. Od. 

Booklet No. 3, entitled “Safety Devices for Hand and 
Foot Operated Presses’’, states that it is too often wrongly 
assumed that since they are not powered, these presses are 
not dangerous. In one year, however, there were 691 accidents 
on hand presses and 231 on treadle presses. Of these, 83 
per cent happened to women and girl operators and approxi- 
mately 20 per cent were sufficiently serious to be likely to 
result in permanent injury. The booklet, costing 2s. 6d. 
outlines the risks and describes the various guards and 
safety devices that can be employed to prevent accidents. 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBIL 


Liquid-cooled brake 


The friction surfaces of this multi-plate 
brake are directly cooled by liquid arcu- 
lated by an incorporated, vane-type pump. 
As the liquid temperature rises, a thermo- 
statically controlled valve brings a remotely 
sited heat exchanger into the liquid 
circuit. 

A brake flange A is socketed and welded 
on the end of a rear axle casing and to this 
is registered housing B embodying the 
pump unit and, in turn, housing C 
carrying the sealed bail-bearing supporting 
the flanged end of the axle shaft. The 
assembly is secured by eight sealed bolts D. 
In the annular chamber in housing C is 
located the multi-plate brake, the station- 
ary plates being engaged on bolts D and the 
intervening rotating plates being splined to 
the periphery of a carrier member E 
splined to the axle shaft. 

Presser plate F has a grooved flange which 
projects into a groove in the housing B, 
where it is engaged by the annular actu- 
ation piston G. The clearance space 
between the piston G and the bottom of the 
groove forms the wheel cylinder receiving 
pressure fluid from the master cylinder of 
the hydraulic braking system. A series of 
helical springs, not shown, mounted 
between the wall of housing C and peri- 
pheral lugs on the presser plate normally 
retain the brake in the released condition 
and an adjuster screw bearing against the 
piston is provided to regulate the clearance. 

In the housing B is the eccentric pump 
cavity, closed by a flange H, in which 
operates the pump rotor J splined to the 
axle shaft. The pump vanes K are slidable 
in radial slots in the rotor and are held up 
to the eccentric bore by a pair of rings L. 
Liquid from a heat exchanger, not shown, 
is drawn into the chamber M and recess N 
and into the pump chamber by way of inlet 
ports in flange H. Delivery is through 
ports in the end wall of housing B to the 
recess P, from which it passes between the 
friction plates to brake housing C. 

The regulating valve, not shown, 
normally passes the liquid back to chamber 
M for recirculation, but when a pre- 
determined liquid temperature is attained a 
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thermostatic device lifts the valve and 
allows the liquid to be returned to the heat 
exchanger. Patent No. 792287. General 
Motors Corporation (U.S.A.) 


Reversing mechanism for torque- 
converter transmission 


On vehicles equipped with a hydraulic 
torque converter transmission the engine 
can be idled, while the vehicle is stationary, 
with the turbine element in driving con- 
nection with the road wheels. The 
turbine element is subjected to a torque 
which is incapable of driving the vehicle 
but, nevertheless, is sufficient to create 
difficulty when effecting engagements. This 
is especially the case when reversing and 
accordingly a reversing mechanism is 
provided, incorporating a friction device 
that holds the turbine stationary whilst the 
engine is idling. 

The reversing mechanism, embodied 
in the transmission, consists of an epicyclic 
train in which the sun wheel is formed on 
shaft A, from the turbine, the annulus B is 
fast with the driven shaft, and the planetary 
pinions C are mounted on a carrier D, 
freely rotatable on shaft A. Encircling the 
carrier in toothed engagement is a grooved 
slidable sleeve E. Translational movement 
of the sleeve by means of a fork, in one 
direction engages with teeth on annulus B, 
locking the planet pinions and giving 
forward drive through the continuously 
spring-loaded, multi-plate friction device 
F. For reverse drive the sleeve is moved in 
the opposite direction and engaged on 
member G, secured to the housing, to 
hold carrier D stationary and drive annulus 
B, through the planetary train, in the 
reverse direction. 

When the vehicle is stopped the friction 
device holds the shaft A and carrier D 
stationary, and the sleeve can be easily 
engaged on member G. In reverse gear, 
shaft A and annulus B rotate in opposite 
directions, overcoming the friction of the 
device F. It is claimed that to slip the 
plates of device F in reverse is of no 
material disadvantage since it is only for 
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short periods at low speeds. Patent No. 
793285. Regie Nationale des Usines 
Renault (France). 


Hydro-pneumatic front wheel 
suspension 


Means of adjusting the riding height of 
the vehicle to accommodate increased 
loading or to give a greater road clearance 
are embodied in this independent front 
wheel suspension. The main suspension 
member is a trailing arm A _ pivotally 
mounted on a transverse shaft journalled 
in brackets on a frame cross member. At 
its rear end the arm is ball-jointed to the 
wheelhead, in which is socketed the com- 
bined hydraulic shock absorber and 
telescoping control member B. An annular 
resilient mounting C supports the upper 
end of member B from a_ bracket 
attached to the vehicle frame side rail, 
permitting the necessary angular move- 
ment as the wheel rises and falls. Details of 
the shock absorber and its valves are 
described in an earlier patent, No. 779597. 

The upper, reservoir end of the shock 
absorber is in continuously open com- 
munication with the lower end of a two- 
diameter cylinder E, attached remotely on 
the vehicle frame, by way of conduit F. 
Pistons rigidly coupled by a piston rod are 
reciprocable in cylinder E, the larger, 
uppermost end of which contains air at a 
pressure built up to a predetermined 
initial value. During wheel bounce fluid is 
transferred from shock absorber B to the 
base of cylinder E against increasing air 
pressure in the upper end of the cylinder. 
Conversely, during wheel rebound, air 
pressure returns the fluid to maintain the 
shock absorber in the fully charged 
condition. 

Cylinder E is also in communication with 
a hydraulic pump G. A valve H, which may 
be manually controlled, enables fluid to be 
supplied to cylinder E to increase the 
vehicle riding height or transferred from 
cylinder E to reservoir J to lower the 
riding height. While no adjustment of 
riding height is being made the pump 
output is returned to the reservoir by way 
of conduit K. Patent No. 792310. Ford 
Motor Co. Ltd 








No. 792310 








Resilient gears 


By reason of their constructional 
features, resilient driving devices are 
commonly limited in their application to 
relatively large gears. A primary object of 
this invention is to provide a resilient 
drive gear that does not materially exceed 
the dimensions of a rigid gear, and can 
thus be used in confined spaces. It is 
particularly, but not exclusively, intended 
for engine timing trains and for governor 
driving gears. 

Referring to the illustration, the gear 
comprises a hub A, on the reduced 
periphery of which is mounted for free 
rotation a ring gear member B. This is 
retained by a cover plate C which, like 
hub A, is keyed to the shaft and secured 
by a nut and washer. In the annular 
chamber bounded by the recessed face of 
hub A and cover plate C is housed a solid, 
arcuate spring D. One end of the spring 
is pivotally mounted on a pin in the hub 
while the other, circular end, is engaged in 
a semi-circular recess in gear member B. 

Limited relative rotation between 
members A and B is permitted in response 








No. 792330 


to torque loads and cyclic irregularities, 
the spring being effective in either direction 
of movement. An arcuate relief E formed 
in member B determines the working 
range by providing positive abutments for 
the end of the spring. Patent No. 792330. 
Caterpillar Tractor Co, (U.S.A.). 


Maintaining constant 
vehicle speed 


When it is desired to hold vehicle speed 
to a predetermined constant value, frequent 
attention must be given to the speed 
indicator and frequent control adjustments 
made to the accelerator pedal to compen- 
sate for varying resistance encountered— 
gradient, surface, or wind—as the vehicle 
proceeds. The automatic control forming 
the subject of this invention enables a 
substantially constant vehicle speed to be 
maintained for a given position of the 
accelerator. 

Two movable elements are envisaged 
for the control. The first is a forked 
member A which is connected to a speed 
indicating device, not shown, for move- 
ment in response to changes in vehicle 
speed. The other is a rod B elastically 
coupled to the accelerator control through 
the medium of a spring C. A conductive 
contact on the end of rod B is connected to 
a source of electric current, not shown. 
Contacts on the arms of the forked member 
A are connected respectively to the 
oppositely acting field windings D and E of 
a reversible electric motor F. This motor 
actuates the usual butterfly-type throttle 
valve in the engine manifold. 

When vehicle speed varies, contact is 
established between one or other of the 
contacts on member A and the centrally 
disposed contact on member B. Motor F is 
energized and the throttle valve is adjusted 
to accelerate or retard the engine speed and 
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consequently to restore the vehicle speed to 
the determined value. The contacts on 
member A may displace the contact on 
member B, compressing or extending 
spring C. This spring functions in 
similar manner when the accelerator is 
moved to increase or decrease the vehicle 
speed. 

An alternative control, actuated hydrauli- 
cally instead of electrically, is described in 
the specification. Patent No. 793470. 
S.A. Andre Citroén (France). 


Tipping gear for articulated 
vehicles 


On the tractor-trailer combination illus- 
trated, the forward end of the trailer unit 
is either permanently or detachably 
supported on the rear of the tractor unit and 
articulates about a “fifth wheel’. The 
invention, however, is applicable also to 
complete, self-supporting trailers and to 
tracked vehicles. A hydraulic cylinder A 
for the telescoping tipping gear is mounted 
on the upper fifth wheel over the axis of 
articulation and the end of the ram is pivot- 
ally anchored to a frame-attached support 
member B forward of the front bulkhead of 
the body. Connection of the cylinder to 
the upper fifth wheel is by means of a 
substantial eye on the cylinder engaged on 
a pivot shaft C supported on-each side in 
main and supplementary bearings D and E. 

Also mounted on shaft C, between 
bearings D and E, is a braced, rectangular 
draft member F. The rear end of this 
member is pivotally mounted on a 
transverse shaft G carried between the side 
members H of the trailer frame. When the 
forward end of the trailer body is raised to 
tip the load, relative movement between 
tractor and trailer units is entailed, 
bringing their wheels closer together. It is 
immaterial whether the tractor or the 
trailer moves, As is the more desirable for 


the dumping of the load, the brakes of one 
unit are locked and those of the other unit 
are released before tipping. 





If required, one or more self-supporting 
trailers equipped with similar tipping 
gears may be hitched behind the articu- 
lated vehicle to form a train. The dumping 
procedure is then to tip the rearmost unit, 
draw off and detach, back in again and 
repeat the operation with succeeding units. 
Patent No. 792094. The Anthony Company. 
(U.S.A.). 


Damping oscillations in 

induction pipes 

In a vehicle equipped wirh an engine- 
exhaust brake, disturbing air oscillations 
may occur in the engine induction pipe 
when the engine brake is applied. This 
effect is particularly apparent when the air 
intake is remote from the engine and the 
induction pipe is of substantial length, as 
in the case of rear-engined and underfloor- 
engined vehicles. Oscillations can be 
damped, and noise reduced or even elim- 
inated, by the provision of one or more 
“interference” pipes to the induction pipe. 
Such interference pipes are branch pipes 
of suitable length in open communication 
with the induction pipe and closed at their 
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outermost ends. Against these closed ends 
the oscillating air column is reflected to ser 
up damping interference effects in the 
induction pipe. 

A single interference pipe will damp or 
cancel vibrations of certain frequency but 
preferably two pipes are fitted. In the 
example illustrated a single-deck bus or 
coach has an induction pipe A running 
from the front of the vehicle to the rear- 
mounted engine B. An interference pipe 
C is fitted near the engine, and, if necessary, 
a second interference pipe D may be pro- 
vided in the vicinity of the intake orifice E. 
The required length of each pipe C and D 
may be calculated or, more simply, be 
determined experimentally by means of an 
adjustable closure head. It has been 
proved to be satisfactory to adjust the 
length of the interference pipe to one- 
fourth of the wave-length of the oscil- 
lations in the pipe A. Patent No. 793340. 
Daimler-Benz A.G. (Germany). 
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4 six-cylinder 30 h.p. 
Napier car of 1905. 


The engine was a 
geared Napier Lior 


The English Electric 
- 


Deltic is powered | 
by two eighteen- i 
cylinder Napier |j)))))!))))))) | : A 


Deltic rail traction |i) 
engines, which | i 
between them || ON 


PLAND .. 
SEA .. 
and in the AIR 


use HOFFMANN BEARINGS 


Behind the firm of Napier is a long record of 

success stories in the world of precision engineering. 
Their engines have broken many records on land, 

sea and in the air and today with 150 years’ experience 
Napier continue to go forward to win new laurels. 
We offer our congratulations to D. Napier 

& Sons Ltd., and are proud to be serving them 

with Hoffmann Ball and Roller Bearings 

together with our 60 years’ background of 


knowledge skill and enthusiasm. 


BALL AND ROLLER BEARINGS 


THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 
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Tomorrow ’s car will use 
lots of nylon 


Today, I.C.1.‘Maranyl’ A 100 
is already being used to 


make all these parts 


. - as - LPL) 
carburettor floats - window-winding gears - driving tf, 
seat angle pieces - clutch assembly thrust pads MUM 
interior light domes - windscreen wiper drives BOOO0G f YY 
speedometer drives - windscreen vy ‘per motor OOOO ay YY 
valves - door lock wedges - steering wheel bushes BROOOOO ey Yf 
fuel filter pack assemblies - brake valves and valve veees 


‘ 
eeoeeeeeee 
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seats - speedometer gear on transmission shaft 
cable drive, gear box inserts - flexible control 
cable sheathings - clutch components - interior 
door handles - track rod end bearings - shock 
absorber piston rings - pump bodies, dynamo 
driving gears, clutch assembly bushes - petrol 


tubing - tubing for one-shot lubrication systems. 
£ £& 5 


These are the outstanding properties 


of ‘Maranyl A 100 nylon 


chemical resistance to oils, fuels and greases 
slightly cheaper than conventional materials aaa! 
better resistance to vibrational fatigue - good WOOOG 
electrical properties (non-tracking) - stable price 
silent operation - colour range - light weight - low 
inertia - low friction - toughness - no lubrication 
needed - shock resistant - cheap and easy to 


fabricate. 


LCA. research and technical service 


*‘Maranyl’ A 100 nylon is backed by the full force 
of 1.C.1. research and technical service. That ser- 
vice is available to you. If there is anything you 
would like to know about nylon and its uses; if 
you have a manufacturing problem concerning 
noise, lubrication, wear and durability—get in 


touch with I.C.I. They'll be glad to help. 


‘Maranyl’ 4100 NYLON 


‘Maranyl’ is the registered trade mark for the range of nylon compounds manufactured by I.C.I. 


IC] 





IMPERIAL CHEMICAL INDUSTRIES LIMITED * LONDON . 9.8 
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CENTRELESS 
GRINDING MACHINES 


for accurate, high-output production 
SOME 
TYPICAL The type 4B machine illustrated is widely employed 
EXAMPLES 
for production of automobile components and is also a 
popular machine for the electrical and textile industries, 
in fact, wherever high output, close tolerance centreless 
grinding is required. 
The grinding and regulating spindles are supported at 
both ends in super-precision roller bearings of equal 
resistance and the grinding wheel spindle drive is 
through a torsion bar to relieve the spindle of belt 
tension. The range of work diameters which can be 
ground on the 4B machine is 0.04 in.—6 in. and 
maximum length for infeed work is 11.8 in. 
Write to-day for full details of the Lidkoping range of 


centreless grinding machines. 


Sales & Service for... DRUM Moh D-ASOU ITH . . « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431 (7lines) Grams: Maxishape, Birmingham. Alsoat LONDON : ‘Phone : Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 0922 
iF 322 
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Gear Hardening is one of the several 
production line operations for which 
Induction Heating is admirably suited. 
The right way to tackle the problem is to 
ask Delapena to put their Applications 
Department at your disposal. 


Getting your teeth into the problem 


They will show, with particular refer- 
ence to your manufacturing needs, how 
costs can be reduced by the elimination 
of grinding operations; how tooth profile 
can be finally hardened with the mini- 
mum of ‘shape change’; and how a 
quieter and longer-lasting gear results. 


This equipment, for example, 
is fully automatic and handles 
gears within a range of 14" to 
26° diameter, 2 to 10 diametal 
pitch, face widths up to 8° and 
helical gears up to 30°. 
To problems of repeat Hardening, 
Soldering and Brazing, Delapena Induc- 
tion Heating Equipment can provide an 
economical answer. 


Consult us now. Let us get our teeth 
into your problem 


Delapena INDUCTION HEATING 


DELAPENA & SON LIMITED 


Manufacturers of Induction Heating and Precision Honing Equipment 


TEWKESBURY ROAD, CHELTENHAM, GLOUCESTER, ENGLAND 
Telephone: CHELTENHAM 56341/6 « Telex 43354 - Telegrams: Delapena, Cheltenham 





From WEA VE I ly ece to I TSER 
WOVEN WIRE CLOTH 


WL ror A LOO! pbirrerent uses 
IN ALL MESHES, GAUGES and METALS 
From STEEL to SILVER, TIN to TITANIUM 


and PHOSPHOR BRONZE to PLATINUM 
and many other metals and alloys 











Any specification woven to your particular requirements 





‘sur omen 


WARRINGTON, ENGLAND 
EST 19 
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HOLSET 
NON-BONDED 
RUBBER 
CRANKSHAFT 
DAMPERS 


A combined torsional vibration 
damper and pulley offers a unit ready 
balanced and assembled, 

for immediate fitting to the engine 
crankshaft. 

No other non-bonded damper offers 
this simplicity and proven reliability. 


THIS NEW APPROACH 
MEANS — 


INCREASED RELIABILITY 
AT REDUCED COST 


BRITISH AND FOREIGN 
PATENTS PENDING 


fpnvavau renenemnin eo. 4.7m, 


TELEPHONE: HUDDERSFIELD 7480 TELEGRAMS: HOLSET, HUDDERSFIELD 
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In production on the Bedford 


MULTI - TABLE 


TOHMAN® WHEELABRATOR 


















Two Multi-table Wheelabrator plants, 
each having four 48” tables, in produc- 
tion on Bedford components. 
The machine in the foreground is deal- 
ing with Bedford finish-machined 
layshaft pinions, whilst the second 
machine is engaged on camshafts. 
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TILGHMAN’S LIMITED ~ Broadheath - Altrincham « Cheshire AGENTS: 
MIDLANDS: R. J. Richardson & Sons, Led., Commercial Street, BIRMINGHAM 
LONDON OFFICE: 1, CHESTER STREET, S.W.1 SCOTLAND: Balbardie Led., 110, Hanover Street, EDINBURGH 
227, Bath Street, GLASGOW, C.2 
A MEMBER OF THE STAVELEY COAL & IRON CO. LTD. GROUP NORTHERN IRELAND: Stewart, Industria! Services Ltd., 16 Sussex Place, BELFAST 
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Now available in 2 sizes 


A new larger Model 901B, with heavy fitments and fine 












adjustment screw—and the original, smaller model 900A 
having lighter fittings and a more compact base. Both 
models are capable of accommodating flat or lug-back 
dial gauges. Supplied in polished wooden boxes which 
provide permanent protection when 


not in use. 





Made by James Neill & Co. (Sheffield) Ltd. and obtainable from your usual “Eclipse’’ dealer. 
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| CRANE HOIST CONTROL ) 
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* a thrustor-operated brake is used with 
a wound rotor induction motor to 
provide a stable creeping speed on load. 
The creeping feature is arranged to 
occur on the first one or two notches 
on a drum controller. . 

















Hoisting 

















CREEPING PERIOD 


1 Main motor is started ; thrustor motor which 
is energised from the main motor slip rings 
receives full line frequency and the thrustor 
lifts the brake 
Main motor accelerates but rotor frequency 
falls. 

The speed of thrustor motor drops and the 
brake is gradually applied until Load Torque 
+ Braking Torque= Motor Torque at a stable 
creep speed. Creep speeds obtained at various loads, 


For further details, send for descriptive leaflets 12/4e-1 














be lowering 














METROPOLITAN -VICKERS 


An A.E.1. Company 
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YOUR GEAR INSPECTION 3 
UP TO DATE? 


To-day'’s gear production, jobbing or repetitive, calls for 
inspection equipment that will give the correct answer in the short- 
est time. In one operation, the David Brown 9R Roll Tester, which 
is motor driven, checks concentricity, kick-off, cooth marking, centre 
distance and tooth thickness 


DIRECTLY - ACCURATELY + SPEEDILY 


and makes an automatic permanent record of 
concentricity and kick-off by means of the 
integral Graphic Recorder, which gives a pen 
trace with a magnification of 250: 1 for spur, 
helical and bevel gears. 

This instrument can also be provided for 
hand control, without the Graphic Recorder, 
for spur, helical, bevel and worm gears, and is | 
one of a range of Roll Testers with capacities 
up to 5”, 9”, 15” and 24” centre distances. 

Take the first step towards bringing your 
Gear Inspection up-to-date by writing for 
Leaflet E311.15. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 





MACHINING 
NEEDED 


eeereetee Cee eeeeere seers, 


WITH 
SIN TE R IN GS | ) . Sintered Simon says ‘ 


Save on SINTERED 


. 
Tee PCCP PPP PPP PP eee ee eee 


Think of the savings you would make if you could eliminate 
machining! Impossible, you might think ? No, not a bit of 
it. For so great are the advances made in recent years in 
powder metallurgy that it is now possible to produce a vast 
range of pieces in their finished state! Our Representativewill gladly call to discuss your particular problems: 
Already many manufacturers dealing in quantity production Or write for the DURASINT booklet giving you full details to: 

are taking advantage of these techniques. And at Sintered Sintered Products Limited 

Products Limited, still further applications are being found (One of the Sheepbridge Engineer ng Group) 

daily to help industry achieve a faster, more economic * Hamilton Road, Sutton-in-Ashfield, Notts. 

production of parts. Perhaps they could help you? Phone: Sutton-in-Ashfield 590 Grams: Sintered, Sutton-in-Ashfield 
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EX STOCK- 


mark Ili sections 


For platform and dropside lorry bodies and trailers 
The latest and the lightest aluminium alloy sections for lorry 


body building. | 


You'll want to know more about 
*‘Kynal’ Mark II! Sections. 
Write for this descriptive leaflet. 


S 


METALS 


sd head IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I. 


KL 16 
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INFRA-RED 
PAINT REPAIR 
UNIT 





- For further information 
write for publication P.H.3199 


a 
Hye © THE GENERAL ELECTRIC CO. LTD. 
MAGNET HOUSE, KINGSWAY, LONDON W.C.2 

















Bites: 


Whatever your fastening problem, 
| | Wiley can make a bolt for it—and 


TRL LEELA LLL | 
POOU PROPER PETER LOLADETE 


a nut too—ask them! 


| make a holt for t'/ 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 


M-W.61 
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Around the world... 


OTT WA RTAKG fitted with 
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“ « « _ * 7 © 


fiming chains 





MORSE CHAIN DIVISION 
BORG-WARNER LIMITED LETCHWORTH * HERTS TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS, TORQUE CONVERTERS, 
ONE WAY CLUTCHES, MORSE CHAINS AND HARTCLIFFE CHAINS 
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THE CHOICE OF ROLLS ROYCE FOR 20 YEARS IR 


** STELLITE ra nensar 

















WHEN ONLY THE BEST 
IS ACCEPTABLE 









DELORO STELLITE naam sk REACH LTR= ALLELE” ANT» GABAA 








Viiiim A colume 

of essential data 
not available from 
any other source 













SERVICING 
GUIDE 


to British Motor Vehicles 






















Providing complete maintenance information on 40 British 1955 & 1956 ca 
and commercial vehicles, this book contains details unobtainable from a 
other publication. Based on personal research among manufacturers, it is an 
e: sential source of knowledge for every service engineer and repairman. 


Covering 


many 1955 & 1956 Vol. 4 includes 22 eight-page Data Sheets concerning vehicle and engine 


vehieles servicing—18 four-page Sheets dealing with components—new “‘exploded”’ 
views of all major parts—specially compiled conversion and reference tabl>; 
It will pay for itself as it speeds your work through—however few repair jobs 
you tackle! 


From small saloons to six-ton trucks, from oil seals to overdrives, this unique 


















guide covers every major overhaul, maintenance and tune operation. Wit 
* Still available Vols. 1-3 of the series, it forms the world’s most comprehensive reference for 
VOLUME 1 : By Post 66s. 0d. the servicing of post-war British vehicles. 
VOLUME 2 : By Post 44s. 6d. 
VOLUME 3 : By Post 52s. 6d. SUPPLIES STRICTLY LIMITED os —_ ORDER NOW: @ 176 
By post 60s. in United Kingdom only 








TRADER PUBLISHING CO. LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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SKELETON 


OR BACKBONE? 


A motor pressing often serves the vital purpose of 

taking every shock and strain the vehicle must 

undergo, besides being the basis upon which it is 
built. So, in a very real sense, the pressing is both skeleton 
and backbone, and must accordingly be constructed to 
take great stresses, and to give a high strength-to-weight 
ratio. John Thompson are experts in the production of pressings 


that are unequalled in their field. They make no bones about 


saying so. 


JOHN THOMPSON 


MOTOR PRESSINGS 
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*REGD, TRADE NAME 


LIQUID POLYMER FOR COLD CASTING COMPOUNDS 






Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 






USED: For casting seals and gaskets in place on various types of machinery; potting 
electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. NO/13 for full technical details. 





LONDON: 36-38 Kingsway, W.C.2 Tel.: HOLborn 2532/5 


MANCHESTER: 51 South King Street, 2 Tel.: Deansgate 6077/9 
J Mi S FEL & GO L D BIRMINGHAM: 45 Newhall Screet, 3 Tel.: Cencral 6342/3 
* ® i oF I * 


GLASGOW: 144 St. Vincent Street, C.2 Tel.: Cencral 3262 


oh bey eee 


IVALAVINITIIN COVA m@ON HDD) 
Wallows Lane-Walsall Staffs. [ign “asco was’ 
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parking foolishly, dreamer backing dreamily, bore boring in where no room. 


Common occurrence. Roads full of. Born every minute. 


You meet pig-headed gate-post. Looks at you. Won't budge. Inch or two. 


Can, can't, can, can’t ...can! Slight scrape? Only bumper. 


Bless bumpers. By? Wilmot Breeden, who specialise in. Education of rude steel 
Huge presses, bubbling baths, polishing, buffing, cross-examining. 


Swaddled in adhesive plaster. Touching, very. 


Also door-locks, door-handles, push-buttons, safe, smooth, dependable 
Window-winders. Boot locks and stays. Steering wheels. Virtually every British 


car roads today carries some components Wilmot Breeden. Yours too. All’s well. 


WILMOT BREEDEN are at Birmingham: «also at London, Manchester, Bridgwater, Glasgow, Melbourne, Toronto, 
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Still the best straight oil 


SWIFT 


when cutting tough steels 








No matter the application, SWIFT oil in its many forms, is a 
blessing when the tougher steels are tooled. Its sulphur-activated 
base prevents localised welding of chips to the tool face and 
materially assists the attainment of high output schedules. 


Chere are SWIFT grades specially adapted to automatics, gear 
cutting, thread milling, form grinding, broaching and honing 
operations. And if you wish to cut non-ferrous materials on the 
same machines as steel, without changing the oil, the unique 
SWIFT S.S. series is your logical choice. 


By asking for Publication SP.173—on your business letterhead 
please—you will receive up-to-date information on FLETCHER 
MILLER cutting fluids. 


* one of the 





culling fluids 


FLETCHER MILLER LTD., CHESHIRE. 


Telephone: HYDE 3471 (5 LINES) Telegrams ; EMULSION, HYDE 





cri7g 


92 








CHANKSHA 









capa cil Y 
smmediately 


availa ble 
for 
quan tity 


mach ining 


COMPANY LIMITED 





ALDRIDGE 
STAFFORDSHIRE 
WALSALL 6551 


Telephone: 





Automobile Engineer, December 1958 











Araldite Resins for Tooling is the title of a new 
may we 


booklet describing processes which save a great deal 
of time and money. It gives methods and formulae 


covering the following applications of epoxy resins. S € } 1d YO Uu 
a copy? 





Jigs, fixtures and 
duplicate models 











Press tools 








Drop hammer dies 





Rubber press tools 















1 Stretch blocks 








| 
| 
| Vacuum forming tools 





| rubber bag moulds 


I Matched moulds and 
{| 
r 











\|| F Joggle blocks 





Ce ein Hammer forms 





Router jigs 











Araldite a RAY 


Araldite is a registered trade name 


CIBA (A.R.L.) LIMITED Duxford, Cambridge. Telephone; Sawston 2121 


AP428 
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USE 


1  CLANCEY 


CAST-IRON §, CHILLED-FACED 
— \ VALVE GUIDES” TAPPETS 












<> Re A 
ee K ee Fite + ene? BE Me os 
ee SU Poe Le 


= ay al ‘ Re i ss ee Ls 
G:-CLANCEY L'™: BELLE VALE - HALESOWEN 
Ht} LARGEST WVANLFAC TT f VALVA Cl sD 1Pprrs 1 FUROPI 


/ ves IND re 
TELEPHONE: CRADLEY HEATH + 69411-2-3 


Ps the New Spneetol *::: 
UNIVERSAL STRAP CLAMP 


PATENT NO 
747778 
movet $T 4600 | | 


WIDE RANGE-EASY SETTING 


Due to Centre Trunnion Design 


This clamp gives firm, rigid clamping 
over a wide range of work thicknesses 
and at the same time it is extremely 
simple to operate. Centre Trunnion 
Design allows instantaneous rotation of 
the forged strap to give any work height ; 
up to 3;° with the standard bolt and 3 SIZES 
represents a big advance in clamping CLAMPING 
methods of this type. RANGE 


from 


Spied Tools L# 7 


p 
VEREKER HOUSE, GRESSE ST. LONDON Wi. M au ea 


ae 

















































NRP 
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Giant rotors = = w baby rotors... 


and all sizes in between 


At last the difficulties of manufacture are 
latest equipment and tools, developed 
now regularly producing many varieties 
for pumps, compressors, blowers and meters 
Accuracy of thread form and spacing i 
we can ceal with most practical sizes. Dia: 
inch up to 32 inches—face widths up to 48 i 
between 30 and 60 degrees—right or left ha 
may be 2/2, 2/3, 3/4, 4/6 or 68 
Our practical experience is here for you t 
to take your orders. Cive us drawu 
produce them. Your special designs « 


Holroyd 


90 YEARS OF GEARS 


John Holroyd & Co. Ltd. 
Milnrow, Lancashire. 
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The Automotive Chassis 


Without Power Plant. 3rd Edition. 
An authoritative exposition of Ameri- 
can automobile practice. This valuable 
book deals comprehensively with all 
aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differentia! 
gears. 84” x5”. 616 pp. 400 illustra- 
tions. 75s. net. By post 76s. 9d. 


P. M. HELDT s.42. 


explains 


principles and 


Torque Converters or 


practice 


Transmissions 


Sth Edition. 


Describes the principles and operation 
of all modern American types of auto- 
mobile clutches and gearboxes. Fric- 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
e ters on power transmissions include 
industry electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
84” x5”. 476 pp. 285 illustrations. 
65s. net. By post 66s. 9d. 


in the American 


automobile 


From leading booksellers, or direct from:— 


ILIFFE AND SONS LIMITED - DORSET HOUSE 








yoy] VACUUM 

| FS 

F4) Servo 
E.300 EXHAUSTER 


Ml 
le 


@ Very high efficiency @ _ self-contained @ 300 cu. ft. 



































per hour @ low price @ low weight @ other sizes available. 


Vacuum Servos for any Vehicle. 


FEENY & JOHNSON LTD. 





Telephone: Wembley 4801/2 Telegrams: Feejohn, Wembley 


“oe a) 


a 


Qi fy. 
Worm Drive HOSE CLIP 


AGS 1000 


Our 100 years presswork experience has enabled us to produce 
a clip with all the tenacity of the Bulldog 
immediate delivery of all Standard sizes from stock 


High-Speed Combustion 
Engines 

16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
84” x 5”. 776 pp. 521 illustrations. 
100s. net. By post 101s. 9d. 


High-Speed Diesel Engines 
7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diesel engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operaticn and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
8)” x 5”. 472 pp. 288 illustrations. 
60s. net. By post 6ls. 9d. 


STAMFORD ST., LONDON, S.E.1 


ty, Wes AY, 
i AN 4 


hile 
a7 


—— 


Sample and price list from Dept. A 
MERBERT TERRY & SONS LTD., Spring Specialists, REDDITCH, WORCS 





134/136 EALING ROAD, WEMBLEY, MIDDLESEX 


OHB/7462 
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4-speed gearbox, max. engine 
torque 350 |b./ft., for passenger 
vehicles. Constant-mesh gears 
throughout, with Porsche synchro- 
nisers, give effortless gear 
changes. 


and these hypoid gears, designed 
for the same application, complete 
a quiet-running, trouble-free trans- 
mission which reduces driver fatigue 
and overall operating costs to a 
minimum. 
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Any driver knows the feeling of wellbeing that 
goes with the knowledge that he has a transmission 
behind him which is functioning perfectly and which 
will continue to do so for many thousands of miles. 
This confidence is achieved by the many leading 
commercial vehicle builders who incorporate gear- 
boxes and rear-axle gears by David Brown. 


Almost a century of gear making and intimate 
connection with the automobile industry since the 
early days of the internal combustion engine, lie 
behind every gear and gearbox in the David Brown 
range. 


Send now for Leaflets E393.44 and E400.4. These 
show the wide range of transmissions available from 
existing, proved models — backed by long experience 
and by David Brown engineers, who are always avail- 
able to advise or to put forward designs to meet your 
special needs. 


% 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISIONS 


PARK WORKS HUDDERSFIELD 









AND Now 












Various brake widths 
available. 


Ee q 


MEFs RPO Ht 


We supply a front axle to match. 


THE MOSS GEAR CO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM 24. PHONE: ERDINGTON 1661-6. GRAMS: ‘MOSGEAR, BIRMINGHAM’, 








Specialists in 


Lead 


Bearings 














ALSO 


The Technical Personnel of a 
t 












The Lead Development Association ee 
P : ’ FROM 
are available at all times to assist y" TO 
3” BORE 


wie 


in your problems 









| CATALOGUE & PRICES ON APPLICATION 













LEAD DEVELOPMENT ASSOCIATION 

18 ADAM STREET, LONDON, W.C.2 j 
b TELEPHONE: WHITEHALL 41765 HERMETIC RUBBER C0. LTO. 
eee ee | HERMETIC WORKS - RYLAND ST - BIRMINGHAM 16 
PHONE EDGBASTON 0983/4 Sstablished 1895 GRAMS HEAMETIC.BIRMINGHAM 


| 
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ALL POINTS OF 
THE COMPASS 


You can count on Brook service . .. from the Brook Motor Corpora- 
tion in Chicago, covering the entire United States and Central America, 


to the more remote outposts of Central Africa or Burma. 


Not only are Brook electric motors well known and used but spares 
and service are always near at hand. 


HUDDERSFIELD + ENGLAND 





ANN 


KY 


CHICAGO*+ U.S.A. 


MOTOR 


CORPORATI 
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Progress is Habershon’s greatest product 


this revolutionary new mill produces hot rolled strip of a 
quality which enables hot rolled material to be provided 









rhe installation of the new Sendzimir Planetary Hot Rolling 
Mill 


vincing demonstration of the progressive outlook held at 


one of only three operating in Europe—is a con- 
to cold rolled tolerances with a good surface finish and a 


By single pass reductions of more than 90%, minimum of scale. 


Habershon 


J. J. HABERSHON & SONS LTD., ROTHERHAM. 


N.18 


Habershons 


STEEL STRIP AND SHEET 


fa |) 


Telephone : 2081 (6 lines) V 


LONDON : Enterprise Works, Ange! Rd., Edmonton, Tel: Edmonton 5081 BIRMINGHAM : 266 Broad Street, 1. Tel.: Midland 1966 


Se tei natal 






goeee™ 





co® 


explains what plastics 
_ | are and how plastics 


os goods are made 
A GUIDE TO PLASTICS 


by C. A. Redfarn B.Sc., Ph.D., F.R.LC. 










Press 


UDAL Unloader and | 
Loader give four-fold saving. 
















This book by a well-known expert, explaining what plastics are and 





with the minimum reach 360perhour. another machine 


1. LABOUR SAVING 


The Unloader 
either replaces an 
Operator at back 
of Press or enables 
the front Operator 
to concentrate 
solely on feeding 


2. TIME SAVING 
The Loader permits 
continuous feeding 


j. P. UDAL LTD., 
Interlock Works, 
Court Road, 

Birmingham 12. 


100 


of Operator move- 
ment. The two 
units together on 
a Press running at 
15 r.p.m. will give 
a production rate 
of 800 per hour 
with one Operator 
With manual load- 
ing, two Operators 
would do well to 


3. VERSATILITY 

Easy change over 
from one job to 
another. Mounted 
on castor wheels 
with built-in height 
adjustment, the 
Units can be rolled 
clear for toolsett- 
ing or moved to 


cp 





and re-set within 
minutes, 


4. ECONOMICAL COST 
Relative to the 
savings in produc- 
tion costs from the 
use of these Units, 
their prices includ- 
ing installation, are 
attractive. 


Telephone: 
CALthorpe 3114. 


how plastics goods are made, has been brought completely up-to- 
date. Specially devised colour charts show all the stages in plastics 
manufacture from raw materials to finished goods. For students, 
for those already engaged in the industry, and for all who desire to 
learn more about the commercial development of plastics. 


18s. net by post 19s. 2d. 
from leading booksellers 
Published for ** British Plastics” by 


lliffe & Sons Ltd. Dorset House, Stamford Street, London, S.E.1 
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SEE THE 


SPRING 


YOU NEED HERE 2 









Cut 






We make 






f production costs with 
in etea first-class 
ire Circlips 7 . . 
Flexible Shaft 






(Square Section) 







too. 


u( J ) May we quote you? X, 
42 J 
~ My AW. bitte. i“ . 


No? Well, it would take all the pages of this 
magazine-——-and a lot more—to show in full the 
5 , 

ox 757. | rey ight immense range Of TERRY'S ASSORTED SPRINGS in Ni, 
rite er tear alg all their variety—compression, expansion, heavy, yeni 
Assorted, 4" to jt", , - 
| 71 light, long, short, any gauge you want. But in our 

, 4 
a awe 18, . * BOXES OF ASSORTED SPRINGS you'll certainly 
a x . [> cach. find the very spring you've been looking for. Why 
not let us send you our full illustrated list of BOXES 


post free? 





ny No. OBA. 3 doz. As 
my ; sorted 1” to 4” long 
4° to 7° diam., 19G 
to 15G) 5/6 each 




















No. 758. Fine Expansion Springs. No. 388. | gross Assorted Small 
1 gross Assorted 4” to 2”, 4” to 2” Expansion Springs. }* to 14°. 18G 
long, 27 to 20S.W.G. 1§/- each. to 21G 9/6 cach 


HERBERT TERRY & SONS LTD. REDDITCH, WORCS. 


(Mokers of quality Springs, Wireforms & Presswork for over /00 years) 












No. 1024. 20 Compres- 
sion Springs 12” long. | 
to 4” diam., 24G to 
1865, suitable 









No. 753. 3 doz. for cutting No. 760. 
Assorted Light into shorier 3 doz. Assorted 
Expansion }” to lengths; and Light Compression 
» " . 30 Expansions Springs. 1° to #4 
4” diam., 2” to 6” long, 14” to 12” long interested in Spring long, 22 to 18 $.W.G., 











§ 32” to *” diam Dasign P Send for ‘Spring Design 2” to 4° diam. 6/6 each. 
22G to 16G. 24]/- cach. and Galculations—Post free 12/6 


22 to 18S.W.G. 10/6 each. 



















HT 23 
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Do you make automobile components, 
accessories, electrical equipment? If they 
require rivetting you need T.T. Rivet 
Spinners. Not only are they faster and 
cheaper to operate, they enhance the 
final appearance and form a perfect head 
without swelling the rivet shank. 

Coping with mild steel rivets up to } in. 
diam. the range includes vertical single 
spindle machines suitable for most purposes, 
and horizontal duplex models for heading 
both ends in one operation. Your samples 
completed for approval. 


YOUNEED THIS + 





Illustrated RSSVMD TURNER 


ig UD. cap. foot 


MACHINE TOOLS LTD 
63-68: PRINCIP ST > BIRMINGHAM - 4 


operated model, 





Telephone: ASTon Cross 2244 








Hard to es; 
‘the Job 
in place ? 


] HN HY 








For REALLY efficient 
WORK CLAMPING install— 


The Newt 
tem ends all work holding difficul- 












n Hydraulic Clamp Sys- 







ties, quickly, simply and safely. 
; Cuts production times and costs 
oS a it with any shape or type of work- 






piece. Plungers can be grouped in 
numbers to suit any particular job 
Holding pressure of from 800 Ibs. 
to 4 tons. Maximum pressure with 


THe BRITISH steers 
WIRE THREAD INSERT | CLAMP 


1998 08 suave 
Whether for incorporation in a new design or for renewing a stripped 
thread, Cross wire thread inserts are simple, accurate and effective. SYSTEM 


Normally made in high carbon steel, hardened and tempered, they 

are also available in stainless steel for ferrous applications (not 

recommended for use with light metals), and in bronze for non- Write for fully illustrated te os  ~ rrr 
magnetic service. Send for full particulars. B.S.F., metric, = 


B.S.P., B.A., Whitworth, Unified, etc. | POWER JACKS eee } rooncens 


LIMITED 
BIBT MANUFACTURING CO. (1938) LTD., BATH, SOM. | }- a ay Ce | ey | 
Prone: COMBE DOWN 2355/8 - Grams: ‘CIRCLE’BATH. | Telephone: Boxmoor 3800 Grams: ‘Newsorber Hemel Hempstead 
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or wonariece 
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A GOOD TIP— 





REGO. TRAOS MAAK 


Bigger payload capacity, lower tare, less wear and corrosion, 
lower taxes and running costs—these are the outstanding, 
profit-making advantages gained by using ‘Duralumin’ in 
bodywork, flooring, cabs and hoppers in these five modern 
tipping vehicles. All have increased earning capacity by the 





This three-way tipping body for Fullers Earth Union 


use of strong, lightweight, ‘Duralumin’ in their construction. y 
6 ™ : Ltd. is made of ‘Duralumin’ throughout. 


All the examples shown are the work of the Duramin Engineering 
Co. Ltd., one of the well-known bodybuilders producing designs in 
*Duralumin’. 


This bulk grain transporter 
was built for Newark Egg 
Packers Ltd. Its 480 cu. ft. 
‘Duralumin’ tipping hopper 
is light in weight and enables 
a 6-ton payload to be carried. 






‘Duralumin’ was used for the 

entire cab, bodywork, hopper, sub-frame and flooring of 
this 25 cu. yd. capacity end-tipping vehicle built for John 
Hudson Ltd. for transporting coal —as arduous a task as 
you will find. 





Unloaded weight of this 7 cu. yd. end-tipping vehicle for The ‘Duralumin’ container of this tipping lorry, built 

T. W. Howard Ltd. has been kept down to 3 ton. 17 cwt. 3 qr. for Chinnor Cement & Lime Co. Ltd., carries 15% tons 

18 Ib. with the help of ‘Duralumin’ bodywork and flooring. of bulk cement! It is highly resistant to corrosion, can easily 
be cleaned out and does not stain. 


yy JAMES BOOTH & COMPANY LIMITED - ARGYLE STREET WORKS - BIRMINGF/AM 7 
Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 


TGs 8.71 
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ED AND CENTRED PER HOUR 





1300 SHAFTS FAC 









Facing § off each end and drilling 
i" centres in 23" diameter Electric Motor 
Shafts in a floor to floor time of 27 
seconds, is typical cf the high production 
which can be achieved on the — 


HEY No. 3 DOUBLE ENDED 
CENTRING & FACING MACHINE 


@ Perfect alignment of centres 











@ True faces and accurate lengths 






@ Turned finish on faces 






@ Eliminates subsequent facing down 
to centres or recentring 


~ 
















manufacture Rotary Cam 


















and Profile Milling Machines, Short capacity ° 2 


Minimum len 
S.andard bed 
take work up to 


or 72 long. 


hread Milling Machines, Multiple 
ENGINEERING CO. LTD. Sener 
COVENTRY PHONE: COVENTRY 8864! Pinon techies aging 




















ayWeco =. 
your pressing p 


For hot pressings and stampings—accurate 











well-finished and of consistently high 






PUSH-PULL 


(DASHBOARD) 


CONTROLS 


LIST 379 


quality—come to Sutcliffe Speakman. We 













undertake machining where necessary and 
can work to limits down to 0005”. No quantity 


is too large, no job too 





complicated, no standard 








too exacting. 











In non-ferrous alloys 





including aluminium, brass, 
chromiumec opper, « admium-« opper 


manganese bronze and nickel silver SUTCLIFFE 
Also castings in gun-metal, SPEAKMAN 


phosphor bronze and heat-ressting 
nickel chrome alloys. 

















AMAL LTD HOLDFORD ROAD BIRMINGHAM 6 SUTCLIFFE, SPEAK MAN &CO. LTD ° Leigh* Lancashire’ Tel: Leigh 94 
a 208 | London Office : 2 CAXTON STREET, WESTMINSTER, S.W.1, TEL: ABBEY 3085 
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GIRLING 


introduce the 


jes V DAMPER 











% CHROMED PISTON 
pee ROD 


Hard superfine finish 
for long life and 
efficient sealing 


SWAGED 
DRAIN TUBE 
with double 
baffles eliminates \ 

fade 











| COMPLETELY SEALED 
Be for lifelong 


cleanliness ~ 


SINTERED 
PISTON RING 
No internal leaks 

however high 

the operating 
temperature 





Se ae ee ana ee ee ae 
-f, 
—s ee ee ee oe a —.. ‘ 








Here is a damper which sets a new 
standard of consistent efficiency 

} , . shim valve ensures 
throughout its long life—a damper constant settings 


which may be safely recommended. a throughout life 
a of damper 


REBOUND VALVE 
Coil Spring loaded 








For further details of conversion sets, write to 


GIRLING:> 


KINGS ROAD > PFVSECEY > BIRMINGHAM 
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THE COPPER & ASBESTOS 


Manufacturers’ Enquiries only 

MANUFACTURERS OF JOINTS 
& GASKETS FOR ALL TYPES OF 
1.C. ENGINES & POWER UNITS 


Specialists in the quantity production 
cf small metal pressings 





WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 





Telephone: ALDRIDGE 52951, 





THERE'S EVERY REASON FOR 


SINTERED METAL 
FRICTION MATERIALS 


Second to none for 

OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION £ 





Manufactured by SINTERED PRODUCTS LTu 
Sutton-in-Ashfield, Notts. 


Sole Distributors: SMALL & PARKES Ltd 
HENDHAM VALE WORKS - MANCHESTER 9 

COLLYHurst 2511 
London Office: 76 Victoria Street, $.W.! - 





ViCroria 1845/6 











A useful Book for Garage 
Proprietors and Managers 


AUTOMOBILE 
EFFICIENCY 


By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 


The author of this book claims that a possible 
outiet for new business lies in developing an 
organised service of engine tuning and 
testing. This service may comprise a 
reception department, a_ self-contained 
engine tuning and maintenance department, 
and a test service for checking the entire 
installation of any vehicle. The book gives 
practical advice on the organisation of such 
a service and explains how to bring it 
before the public by means of publicity 
and advertising schemes. 


10s. 6d. net. By post 11s. 3d. 


Obtainable at all booksellers or direct from : 


TRADER PUBLISHING CO., LTD., 
DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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ROVER CHOOSE SALTER . . . ROVER CHOOSE SALTER . . . ROVER CHOOSE SALTER... 





Suspensio ay Perfection 
on the new ROVER 3 Litre 






This aristocrat in the world of cars—relies on Salter Laminated 
Torsion Bars to maintain its reputation for perfect suspension 
and driving comfort. This Multi-leaf torsion bar is simpler and 
more economic to fit than the solid type; gives much greater 
safety; and is easily modified to suit varying conditions. 


SALTER 


always a Spring ahead / 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND - Established 1760 
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CORRUB 


COR K RUBBER 
A New Resilient a Material 
for Exacting Applications 
Coopers Corrub is a high-grade Cork and Synthetic 


Rubber composition. It is dimensionally stable and has a 
good solvent resistance. 





Corrub combines the compressibility of Cork and the 
recovery properties of Rubber, without the “side-flow’’ of 
Plain Rubber. It has excellent resistance to fatigue and is 
therefore ideal for applications subject to frequent opening 
and resealing. 


Corrub is available in various grades and thicknesses to 
SPEC. DTD762 


COOPERS MECHANICAL JOINTS LIMI 


LIVERPOOL ROAD, SLOUGH. BUCKS. Telephone 24511/5 


TECHNICAL ENGINEERS ARE Ail LE FOR CONSULTATION AT 





quality Dunelt 


in special | Attoy ano 
SPECIAL CARBON 
purpose STEELS 


Black rolled, bright drawn or smooth 
ground, in heat-treated or unheated 
steel conditions. Free cw steels, heat- 


resisting steels, die steels, shear blade 


MITRE Precision Drop Forgings are preferred by leaders in 
the Automobile Industry. tei. Righ-psed tol rel, wnlos 
A. J. VAUGHAN & CO. (mitre works) LTD. DUNF ORM tife Wiat Works, Sheed 


Wolverhampton Road, WILLENHALL, Staffs. Phone: 486/7 fue my Fy lt Wy; ice mmeal 
Birmingham Office: 25 Burlington Chambers, 118, New St.. 2 











108 Automobile Engineer, December 1958 





these companies participate 
in the technical, research, 
and productive resources 

shared by Intermit Ltd 
Bound Brook Bearings Ltd 
Phosphor Bronze Co. Ltd 
Kent Alloys Ltd 

Forgings and Presswork Ltd 

and other companies that 


comprise the Birfield Group 


Propeller shafts and 
universal joints 


by 
HARDY SPICER 


of Birmingham 


Hypoid rear axles 
by 
SALISBURY 
TRANSMISSION 


of Birmingham 


COMPLETE 
TRANSMISSION 


it all adds upto... SERVICE 


for the 


Automotive 
The Birfield 
Constant Velocity 
Transmission Coupling 
by 
HARDY SPICER 


of Birmingham 


Industry 


Overdrive by 
LAYCOCK 


» ENGINEERING 
of Sheffield 


MEMBERS OF THE 


wi 


Birfieid Group 


THE AUTOMOTIVE DIVISION OF BIRFIELD INDUSTRIES LIMITED 


STRATFORD HOUSE 
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LONDON . w.1 . Tetephone GROSVENOR 7090 








Shape your 
thoughts with. . 







MDURAGLAS 


Duraglas fabrics and mats are available in 
qualities suitable for a multiplicity of 
purposes and their application in the field 
of reinforced plastics might well prove the 
answer to your problem. Why _ not 
consult us ? 


x SEND FOR TECHNICAL LIFERATURI 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


dm.TAS7« 








PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 











STATION RD (EAST), HORLEY, SURREY 


| Al.D., M.O.S. AND ADMIRALTY APPROVED 
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Automotive Engineering Limited 


One of the Sheepbridge Engineering Group 


The Green, Twickenham, Middlesex Telephone: Popesgrove 2206/9 Telegrams: Motif, Twickenham 
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WON di CASTINGS 7? 
zl ! _ : 


t ts) \ 
| ey 
Py) i "| OFFER A COMPLETE 


Zw il : ' 


» Service 


TO THE MOTOR INDUSTRY 


One of the best equipped non-ferrous foundries in Europe, Sandwell 

offer you :— 
(1) MOST MODERN METHODS. Finest quality precision Sand Castings, 
Gravity Die-Castings, Shell Moulded Castings, and Pressure Die-Castings 
(2) WIDEST RANGE. Castings from a few ounces up to 2 tons in weight 
(3) COMPETITIVE PRICES. (4) PROMPT DELIVERIES 
(5) FREE TECHNICAL ADVICE on ell Castings problems 
For all your requirements in non-ferrous castings, 

LET SANDWELL QUOTE 

* ILLUSTRATED LITERATURE ON REQUEST 


THE SANDWELL CASTING CO., 


BANK STREET FOUNDRY, WEST BROMWICH. 
Tel STOnecross 2231 (4 lines). Grame: “REPCAST,"’ WEST BROMWICH 
One of the SANBRA Group of Companies 





MEKELITE 
Gtanto <7 @N@ > so1nr 


INDUSTRIAL 
LIGHTING 
UNITS 


— WRENCHES 


For wal!, bench or machine mounting Catalogu 


NEW MEK-ELEK Engineering Ltd. MiTcham 


NUT. TIGHTENING 
TORQUE DATA 17 Western Road MITCHAM Surrey 3072 
Leaflet available 





8 models covering 2/700 ft. 
ibs. for #", 4°, 2°, & 1 


STURDY & RELIABLE, 


COMPACT DESIGN. 
ADJUSTABLE. 
3 PHASE SIGNAL BY 


SIGHT, SOUND & FEEL. 


LOW PRICE. 


a _| AUTOMOBILE CHASSIS DESIGN 


Another new model now 
available ex-stock 40/280 
inch Ibs. #° Square Drive. 








JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 








By R. DEAN-AVERNS 
This book, published for AUTOMOBILE ENGINEER, provides a 
comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The second 
edition contains chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 
material on methods of stress measurement, anti-corrosive 
treatment of metals, road spring design and stream- 
lining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 
able to car design. 30s. net. By post 31s. 4d. 





Obtainable from leading booksellers or from: 
DORSET HOUSE, STAMFORD ST., LONDON, 5.E.1 

















Automobile Engineer, December 1958 





omer: hile atel 


The hands of a craftsman, the skill of years, 

combining to produce a masterpiece of the 

cabinetmaker’s art. His chisel, like other 

tools, owes much to correct heat-treatment. 

That’s where Wild-Barfield come in. They 

pioneered the use of the centrifugal fan, 

and forced air circulation is still the best 

available means of tempering, secondary 

hardening, etc. Correct heat-treatment is 

only a means to an end but requires 

properly designed furnaces—and that’s FORCED AIR 
what Wild-Barfield have been making for CIRCULATION 
over forty years. FURNACES 


e.ecraic 


iyo) FOR ALL HEAT-TREATMENT PURPOSES 


FuRwECES 
. 


WILD-BARFIELD ELECTRIC 


Ottersp Way Watford By-Pa 


FURNACES LIMITED 


Telephone: Watford 6091 (8 lines) 
wees 


Vall s erts 
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CLASSIFIED ADVERTISEMENTS 


RATE—4d. per word, minimum 4/-. Each 
paragraph charged separately. Box number 
5 words plus 1/-. Advertisements for the 
January 1959 issue should be to hand not 
later than first post 30th December. No 
responsibility accepted for errors. 





FOR SALI 


brand new 
high » 


BAYS of Stee! 


10¢ Shelving, 72 in 
leep, stove enamelled dark 
assembled, six-shelf bay, £3 15s. Od Sample 
delivered free. Quantity discounts. N. C. Brown 
Ltd., Eagle Steelworks, Heywood, Lancs Tel 

[567 


adjustable 
34 in. wide * 12 in 
green, sent un 


69018 


MACHINERY FOR SALE 


( ‘EHRING Precision Honing Machine for 
A disposal, 4 spindle model, each spindle 
adjustable Excellent condition The Longford 
Machine fool Co Ltd., Long.ord Road 
Coventry Phone: 89364 and 89480 (S673 

TION Roller Forming Machines for sale 


EC 


6 with separate curving units 
Set up for making motor cycle rims, but will 
form all kinds of curved sections with the 
necessary rollers. Width between roller housings 
nd 12 Diameter of shafts 3 Length of 
14 Weight approximately 13 tons and 12 

Motor drive from 30 h.p. motor suitable 
for 490/440 volts 3-phase, SO cycles Full 
details and photos, etc from F. J. Edwards 
Limited, 359 Euston Road, London, N.W.1, 
41 Water Street, Birmingham, 3 (56 


and 8-stations 


TUITION 


A .M.I.M.L, City & Guilds, A.M.I.Mech.E., 
4% etc., on “‘No Pass-No Fee" terms. Over 95 

successes. For details of Exams and Courses in 
all branches of Auto, Diesel, Aero, Mechanical 
Eng.. etc., write for 148-page Handbook—Fre« 
B.L.E.T. (Dept. 643), 29 Wright's Lane, London 
W.8 {5672 


BOOKS 


\ ATERIAL Handling in Works Stores 2nd 
‘ Edition By L. J. Hoefkens. Shows how 
the use of fork-lift trucks and pallets in industrial 
stores can increase production, utilize floor space 
effectively, help control of movement and 
Includes a description of a system 


more 


reduce costs 


ictually operated in a modern factory 18s. Od 
net from all booksellers. By post 19s. Od. from 
lhe Publishing Dept., Dorset House, Stamford 
Street, London, S.E.1 





SENIOR 
TRUCK DESIGNERS 


The Rootes Group Truck Division requires 
Senior Chassis Designers including men with 
pecial knowledge of transmission units 
Applicants should be qualified to H.N.¢ 


commercial 
vehicle design and production methods 


tandard and experienced in modern 


Excellent working conditions with Pension 
Scheme 

Apply in strict confidence with fullest personal 
details to the Secretarial Department, Commer 


Cars Ltd., Luton, Beds 

















parts —in any metal—to your own speci- 


fications . . . consult the specialist machinists. 
LF.V., DAL, O.LArm., A.R.B. Fully 
Approved 
Telephone: 

Broadwell 

1115 
(4 lines) 
and 1757 


ILLUSTRATED 
ALPHABETICAL 





For automatic and capstan precision 





M.C.L. & REPETITION LTD. 


POOL LANE - 


LANGLEY - BIRMINGHAM 








HIGH STRENGTH 












london: W. Kelway- 
Bamber Co. Led 
70 Victoria St. $.W.1 
Tel: Abbey 6860 
W.E. Coast: Fasteners 
Led., 2 Hall Sc., Bar- 
nard Castic, County 
Durham Tel 
Barnard 
Castle 
3172 






CON 


( 
Uaauel I, beclon & SON 


LTD 


ALTRINCH 'M STREET, MANCHESTER, |. 





dmS™ 44 











BOOKS 


GAs Welding and Cutting: A Practical Guide 
¥ to the Best Techniques. By C. G. Bainbridge, 
M.1I.Mech.E., M.Inst.W. A comprehensive text 
book providing practical information on almost 
the whole range of available gas weiding and 
cutting equipment, methods and processes. In 
valuable to the practical welder as well as to 
those responsible for gas welding and cutting 
operations involved in the fabrication and repair 
of industrial equipment. Price 15s. net. By post 
16s. Od. From all booksellers or from The Pub 
lishing Dept., Dorset House, Stamford Street, 
London, S.E.1 


[ NDUSTRIAL Brazing By H. R. Brooker 
and E. V. Beatson, B.Sc.(Eng.), A.M.1.E.E 
rhe first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt. bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. 6d. from The Publishing 
Dept., Dorset House, Stamford Street, London, 
S.E.1. 


QTEELS in Modern Industry: A Comprehen- 
sive Survey by 29 Specialist Contributors 
General Editor W. E. Benbow An invaluable 
guide for engineers, designers and draughtsmen; 
it specifies the steels best used in various engin- 
eering applications (bearing in mind the present 
need for economy), describes their general and 
special properties and characteristics, and how 
they may be surface finished for anti-corrosive 
and other purposes 42s. net, from all book 
sellers By post 43s. 9d. from The Publishing 
Dept., Dorset House, Stamford Street, London 
S.E.1 


] ESISTANCE Welding in Mass Production 

By A. J. Hipperson, B.Sc.(Eng.), A.M.Inst.W., 
and T. Watson, M.Inst.W The ground covered 
by this book ranges from the first principles 
of each process to its scientific application in 
mass production Particular reference is made 
to design and production requirements. 21s. net 
from all booksellers, 22s. 1d. by post from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E 


()*YGEN Cutting: A Comprehensive Study of 

Modern Practice in Manual and Machine 
Cutting By E. Seymour Semper, M.1I.Mech.E., 
M.Inst.W. Written to assist engineers concerned 
with cutting and shaping moterial, this book 
describes many of the machines designed for 
various applications of oxygen cutting to template 
with multiple heads and also the actual methods 


of operation. Price 10s. 6d. net. By post Ils. 4d 
From all booksellers or from The Publishing 
Dept., Dorset House, Stamford Street, London, 
S.E.1 


COTTON BAGS 


FOR SPARE PARTS, Etc. 


Walter H. Feltham & Son Ltd 


Tower Bridge Road 
LONDON, S.E.1 


Imperial Works, 
Telephone: HOP 1784 











ish 
shaft 


FLEXIBOXK LIMITED WASH ROAD 





rotary 
leakag by fitting 


TRAFFORD PARK 


e coolant pumps 


e OWL « hydraulic transmission systems, etc. 





1) flexibox| MECHANICAL SEALS 





+ MANCHESTER 17 


Telephone: Trafford Park 1477 
Agents and representatives in ail parts of the world » Associated compunies tn U.S.A., France and Germany 


Telegrams: Flexibox Manchester Telex 
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A large range of all types IN STOCK 


both NEW and USED. Send for particulars. 


SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


FJ baward: Ltd 





EDWARDS HOUSE, 
359-361, EUSTON RD., LONDON 
N.W.1 
Phones: EUSton 468: & 3771 


and Lansdowne House, 
41, Water St., Birmingham, 3 
CENtra! 7606-8 
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ASTON MARTIN DB4 


DISC BRAKES 


on all four wheels of these British Cars 


ARE NOW AVAILABLE 
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ey SINE 1807 
‘Up 


FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE - LONDON -E.C.3. Phone ROYAL 486! 
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One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen. 
It is “modern” not only because of the up-to-the-minute and forward thinking that 
has gone into the plan. From the intake of raw material, through the automatically 
controlled sand treatment and handling plant, the control of furnaces, 

the mechanised moulding shop, core shop, and pattern shop, to the heat treatment, 
inspection, and despatch departments, the layout and detailed equipment alike 
show forward thinking based on unrivalled experience. This new foundry 

has been laid down largely to handle numerically large orders 

Shotton Bros. original foundry at Oldbury — modernised through the years 

will concentrate on producing the more intricate and small demands 

Take the best of modern techniques, add 64 years” experience 


—that’s Shotton Bros., and you can depend on it! 


precise 
quality 


control 





of 


repetition 


castings 


BLACKHEART 
MALLEABLE 
IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 
OLDBURY BIRMINGHANM : Phone: Broadwell! 1631 
This company participates in the research, technical and productive resources 
MEMBER OF THE BIRFIELD GROUP of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 


Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms 
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AUTOMOBILE DECEMBER 1988 
ENGINEER 


“ .) but STEEL SHEETS are 
7# CHEAPER this way!” 


\\ **.. that’s why I go to CASHMORES. 


As Accredited Sheet Stockholders of 

the Steel Company of Wales Limited, 
they have all the production 

resources of this great mill behind them. 
Cashmores hold comprehensive stocks 
of cold reduced and hot rolled sheets 
and can shear to your sizes 


I’ve no need to finance iarge stocks 


j 

of my own or use up valuable 
production space to store it. With 
their new Telex service and 

/ 
speedy delivery fleet you can say 
Cashmores’ stocks are my stocks—and 
that’s why it’s cheaper all round! 


| suggest you write in for their 


Stock list.” 


CASHMORES 


( | 
/ 


|! I rae 
J@HN JCASHMOR[E-L 
Accredited Sheet Stockholder of the Steel C§m any of Wales_fatmited 
GAEAT BRIDGG@- TIPTON - STAFFS._| — NEWPOFR 
T hone: TIPton 2981/7 Tetexs 33-169 Telephone: 66941/6 
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LoAdon Office: 75 WCTORIA STREET, LONDON, S.W.1. Telephone: ABBey 





